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CLINICAL AND EXPERIMENTAL 

tut: TiirRArauTic rsi nr iu< ri uinpiiAni in &iipprRATi\r 
covnnioNs* 

RnOItT OF 1 UT\ C\''CS 

B\ Tmiinns n Rid A Tt M D wn Virsi K Hmoli 15 b 
Indian \ i oils Ind 


A S A LABOKATORT plidiomi non tin bnttprioiilin"o is iioa\ an accepted 
• fact though Its c\act nature is £ni from bung defiiutch settled As a 
therapeutic measiire houerer, there is iiuieli kss unaininitN in spite of the 
fact that d ITt relic has made lar^i claims for it almost from the lirst The fol 
loMing senes of cases is reported m the hope that so important a matter may 
be brought into more general application if prosed successful \\ e ha\e used 
the bacteriophiige in a somewhat ditferent manner than is commonlj recom 
mended The results hase been gratifiing in most of the fiftj cases which 
bale been treated 

The manner of pieparing the bactiriophn^c filtrate is important and wi arc 
of the opinion that most of the failures described bj aarious writers and c\ 
perinienters haic been duo to the mactiait} of the strain of bactciiophage used 
for the particular stiain of bacteria in the lesions under triatment In each 
of the cases heie dcstiibed there was aetne though not nccessaiih complete 
hsis of the autogenous ciiltme in iitro (An exception to this rule is made in 
a few of the cases with a era acute infections as boils which did not giae time 
for an aiitogenons technie In these cases material pi i pared for a simil ii 
case was used first, and then if time permittid befoic the cine was complete 
the autogenous preparation was used latei ) 

Our strains of bacterioplngc haac been obtained from aarious sources but 
mostlj thea haac originalla been isolated from mived sewage and then 
“trained” to actiaita bj being giown aaith the particular organism against 
avhieh lytie action aans desired Wlien a near case was tal en, aarious strains 
of bacteriophage aacie tried aaith the autogenous culture, and the most aotiae 

From the Department of Bacterlologj Inilinnn Uni\cr'»ll> School of Me Heine 
RocclNed for publication January 16 19 S 
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one chosen In more recent work we have mixed a number of active strains 
and have added this niixtme to the bacterial culture Considerable activity 
has then usually been obtained at the first attempt The culture medium that 
we have used has been either hormone broth or veal infusion broth with a 
hydrogen-ion concentration of 7 6 We have used Seitz filters instead of the 
Berkefeld candles, and have found them more satisfactory than the latter 

Our efforts have been confined to infections due to Staphylococcus aureus, 
Staphylococcus albus, Escherichia coli (Bacillus coli), and Pseudomonas aeru- 
ginosa (Bacillus pyocyaneus) Best results have been observed in those cases 
for wdiich ive have obtained the best l 5 ’'Sis, and as a rule the poor results have 
been seen when the bacteriophage showed low ability in vitro Early in the 
series ive gave pait of the material b> subcutaneous injection but for the most 
pait wm have used the bacteriophage filtrate as a wet dressing applied directly 
to the lesion, or as an instillation into a sinus, an abscess cavity, or into the 
urinary bladdei In tivo eases the material was injected into an unopened ab- 
scess w ith unusually good results Many of our cases have been dressed two 
or three times a day for weeks with the filtrate poured directly into the wound 
01 impregnating the gauze in contact with the tissues In this respect w^e have 
diffeied rather widely from tlie technic commonly used 

There are foui possibilities to be considered in explaining our results 

1 That the good results are due to the destruction of the offending organ- 
isms bv the bacteiiophage accoiding to the common interpretation of the 
Twort-d ’Herelle action 

2 That the result is due to the antivirus action as described by Besredka 
In everj bacteriophage filtrate as commonly prepared there are, of course, 
the metabolic products of bacterial growth, which means that to that extent 
the filtrate is an antivirus preparation We are conducting another series of 
experiments at the present time in which the bacteriophage is not being added 
to the cultures, and are getting results similar to those reported by Besredka 
and his follon eis It may be that bacteriophage is also present in these prepa- 
rations This series will be reported later 

3 That the action is due to the presence of an unusually efficient and 
available form of the bacterial antigen w'hich has been formed by the lysis of 
the causati\e organism by the bacteriophage 

4 Finallj' it is bj' no means impossible that the result is due to a combina- 
tion of these various properties, or that indeed all are but different manifesta- 
tions of the same thing There is also the possibility that the broth itself 
exerts a beneficent effect 

The following cases represent all that we haie treated with the exception 
of a few who died of their primary condition oi left the hospital before there 
had been time foi the effect of the therapy It should be understood that 
earlj m our experiments we were given only cases that were considered to 
be quite hopeless, and that several of these patients died under circumstances 
which cast no reflections upon bacteriophage therapy Some of the cases are 
of little Aalue in this report, but are included m order that our poorest as 
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VI ell as our best results innv be evaluated The cases are grouped according 
to the tjpc of patbologv encountered 

Boils — ^In all cases of boils treated the organism nas slioun to be Stapliv 
lococcus aureus and the bacteriophage strain used was active in vitro The 
tubes were rarclv cleared to the degree comnionlj observed when Bacillus 
coll was used, but active bacteriophage action was considered to be present if 
the culture showed the marked characteristics of a “rough” staphj lococcus 
growth as compared with the control culture of the same organism without 
bacteriophage, le, when self agglutination more or less clearing and a vel 
lowish coloring of the broth were observed 

The following results with minor variations were observed in nearlj all 
of the cases treated (1) The boils were aborted when the filtrate vvas ap 
plied earlj in their development (2) If alrcadj well developed thej went 
through their evolution more rapidlv than is commonl} the case (3) The 
pus coming from them was usiiallv liquid, and when evacuated left a clean 
smooth crater (4) Pam was usuillj promptlv relieved, and the lesions 
showed diminished soreness after a tew hours at the most (5) The lesions 
were promptlv healed with little induration and there was rarelj recurrence 
It IS interesting to find Ilaudurov Camus and Dalsacc referring to “a 
verj marked diminution of pam, a lapid disappearance of erjfhema, the early 
softening of the induration, the rcabsorption of the edema, and a rapid liqui 
faction of the purulent material” (close translation from the French, Presse 
med Sept 22, 1926) as following closel) the use of the bacteriophage in the 
treatment of bods We had observed the same phenomena exaotlj many 
times before reading their article 

The prompt relief from pain following this treatment requires special 
attention It is so striking and often so complete tliat one who has not ob 
served it may be pardoned for being skeptical There are, how ever, numerous 
references in the literature to observations even more striking than those we 
are reporting Several of these references are to the use of antivirus but we 
are inclined to believe that the two phenomena are related, and we have ob 
served the same effect after the use of both bacteriophage and antivirus 
filtrates 

We have repeatedlj seen patients enter the laboratorj guarding the seat 
of a boil or carbuncle in the most careful manner m order to av oid jars and 
bumps After the application of a wet bacteriophage dressing for as short a 
time as ten or fifteen minutes, or more commonlj after an hour oi two, we 
have frequentlj been able to squeeae the lesion rather roughly without cans 
mg complaint Many have remarked, entirelj without suggestion from our 
selves, that the pain and throbbing have stopped in a shoit time and that 
muscular action which had before been unbearable had become easy 

CASE REPORTS BOILS 

Case 7 — H A (City Bispensary), male, aged thirty eight had nine large boils on 
his left forearm Bacteriophage prepared for another case of boils was used The patient 
^8 given enough of the material to last for three days after which he was to return for 
the autogenous preparation He did not return for three weeks having been “cured” by 
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the treatment When he finallj came back he had had a rceurrence, and presented fifteen 
ratlier large boils and tno carbuncles on the hands and forearms, except that there 
were none on the left foreaim on the area prcMouslj treated When the autogenous prepara 
tion proMouslv made ms applied there nas immedi ite relief from pain and soreness, and 
a complete cure with no nen lesions after eleien dijs Urine examination showed large 
amounts of sugar, and there ms clinical ciidence of diabetes 

Case 6 — Whar , a student nurse, had been hanng bods for months At the time 
that treatment ms begun she had a number of large and painful boils There was com 
plete cure in one neek One boil nas injected with the filtrate and promptly retrogressed 
The injection nas of course lery painful and for this reason net dressings were mostlj 
used The patient has had a fen boils since, but they have been smaller, less painful 
and mostlj in locations not treated locally 

Case 14 — Babj K (Biley Hospital, No 4312), male, aged five months This child 
began at the age of three mouths to have boils When first seen bj us tno months later, 
it nas covered from head to foot with them, there being betneen 250 and 300 definite 
lesions of various sizes Several of these were a centimeter or more m diameter, and a 
fen were twice that size Thej covered practicallj the entire body making the skm fiery 
red, and almost boardlike The babj nas haggard, thin, and nhimng constantl} It was 
unable to sleep and nas running some temperature Filtrate prepared for another case 
nas first used while the autogenous preparation nas coming on The following daj the 
child was better and more comfortable After another day the improvement was marked, 
the child being able to sleep well, and to laugh and coo when awake After eight dajs 
all but the largo lesions were gone and the skin nas soft A few dajs later there was 
but one boil, and the child nas gaining rapidly in weight and strength The child was 
discharged completelj cured and in excellent condition tn enty tliree days af tei our treat 
ment began 

Case 15 — V W, a medical student, aged twentj tno, nas subject to occasional boils 
An unusually severe one came in the right nostril He had been cautioned to avoid manipula 
tion It nas necessary to take 1 irge doses of snlicjlates to keep down the pain, but even 
so he nas pacing the floor unable to sleep, study, or attend classes A pledget of ab 
sorbent cotton nas saturated with the bacteriophage and inserted into the nostril, being 
replaced everj half hour Another similar pledget nas placed over the tip of the nose 
Absolutelv all pain was gone after three and one half hours The next morning even the 
soreness nas gone except for one little spot During the second day the boil opened and 
about five drops of liquid pus nas evacuated, and in fortj eight hours all signs of the 
boil had disappeared 

Case 21 — ^Dr O , a promment surgeon had for six months been subject to large numbers 
of painful boils on the left forearm He had tried “everything” and had gotten no relief 
Bacteriophage suspended in a soft agar gel was given him for local application He re 
ported that pam was relieved, tliat the boils were less sore, and were smaller After about 
two months of treatment ho was free of them Treatment was discontmued for about a 
month and at the end of this time there was recurrence (six boils) 

Case 23 — C K , male, aged twentj one, a patient of Dr H This man had a pimple 
under Ins left arm He applied a poultice to it, and then shaved tlie axilla to remove the 
matted hair and poultice material A large carbuncle like lesion developed in the axilla 
and surroundmg region as a result of his nicking the skin with the rizor The patient 
v,as in serious condition, had high fever, and was delirious The usual means of treatment 
were giving no improvement. Baetcriophago was applied December 22 There was im 
mediate improvement, and the case was dismissed cured on Jamiarv 2 The attending 
surgeon’s words describing the case arc as follows “Induration receded The axilla is 
in such condition as is usual onlv months after such an inflammatorv process Full credit 
IS given to tlie bacteriophage ” 
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Case 30 — F L (Industrial Clinic), male, nged tucnt> This man ^^a^ a Tvorkcr 
in silica, and probabU ns a result had a preat number of largo and painful boils, about 
fifts, on each forearm There were also acsctal <m tlic legs and n few on the abdomen 
After three treatments the man nns so iinproicd that he did not como back, and was not 
seen for a neck \t this time he was much inf^iroicd being practicalh well except for 
two or tlircc of the larger lesions which were healing There were no new boils 

Cv^'E ''1 — Mr H medical student had a large boil or small carbuncle on the back of 
his neck There was prompt relief from pain upon application of the bacteriophage in 
the form of a wet dressing It iinproicd rapidlj and was healed About ten days later 
he came back with another unusualh deep lesion in the same location Tim time the 
Kactoriophagc was inelTectunl probabK because tlio seat of the trouble was deep in 
a thick lajcr of fat and subcutaneous tissue Me proposed to inject the filtrate into it 
with a needle, but permission was not granted 

C\SF 3“ — J male aged screnteon has had many large boils on his face 
in recent months, nnd also a marked pustular acne IIis general physical condition was 
found to ho had and his urine sliowed n large nmount of nlbumin three-plus, on several 
occasions lie was sent to a gcnitounnarv specialist who in turn sent him back to us 
thinking that the kidnej condition was secondar\ to the infection of his face With specific 
wet dressings and bacteriophage suspended in soft agar applied to the face for a period 
of SIX weeks the face is now nearly clear there have been no more boils, and there 
IS barclj a trace of nlbumin found oceasionall) in the urine His general health ap 
pears to have improved • 

Case 36 — Dr K had a carbuncle on the back of his neck Wet dressings of bac 
tenophage filtrate were applied There was relief of pain after about ten minutes This 
treatment was witnessed In four other phasicians who were skeptical, but who will now 
vouch for the above statement The core came out two da^8 later leaving a clean crater 
and the boil healed promptly without further pain 

Casf 41 — J K male aged fifty five had two boils m the asilh, one of them well 
developed and the other only started There was immcdi itc relief, and a complete cure in 
three days 

Case 43 — A D female aged eighteen Imd a painful stye Tlicre was prompt relief 
from pain tlio pus was evacuated after a few hours, nnd a condition that gave promise 
of being severe was well m leas than two days 

Case 39 — Mrs S, aged thirtj one, frequently lias had superficial boil like lesions on 
the face They were painful and unsigJitly leaving n red blotch which would persist for 
a long time Bacteriophage wet dressings were followed b> prompt healing, and when 
'ipplied early seemed to abort the infection. She has had none for several weeks 

Abscesses — The trc-itment of abscesses has been much like that of boils 
except that the bacteriophage filtrate has been injected into the opened or 
unopened abscess, or used to saturate gauze dressings •which were then packed 
into the ca\itj ]\Iixed infections were treated ■\Mth mixed bacteriophage fil 
trates prepared separately at fiist, but later it ^\as found that it -was more 
convenient to grow the mateiial in mixed culture and prepare the material 
by one manipulation Reisolation at sliort intervals was always practiced 
mixed cultures -were used or -ulien the case "uas found to be resistant 

^he above was written he has had a recurrence of the acne and has taken other 

fnent for It under a skin specialist 
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CASE REPORTS 

Case 1 — C S (Long Hospitnl, 23262), nmlo, ngcd fiftj fi\c Tins ^\ns flio first case 
treated, and as a result of ine\pencnce not as well handled is linie been subsequent cases 
This patient ivas selected because his condition iias hopeless from the first, and for the 
reason we were more inclined to trj the new method of treatment Ills primary injury 
was a crushed pelvis resulting from an accident in which a tree fell across his bodj The 
bladder was ruptured and there was extrniasatcd urine throughout the pchis Largo amounts 
of foul pus containing Bacillus coli were pouring from various sinuses, and from the bladder 
Several weeks had passed since the accident and tin- patient w is at the point of dc ith 
when treatment was begun Almost his entire back was covered with bed sores There 
was an immediate change in the nature and the amount of the pus, the odor disappeared 
almost entirelj, and after a few davs there was evidence of new granulation tissue, the 
openings of the sinuses seemed more healthy The man died ns i result of the cvtcnsion 
of the bed sore to the spinal canal Antopsv showed a hcaltliv condition of much of the 
tissue lining the various abscess cavities of the pelvis 

Case 2 — Chad (Eilc 3 llospitnl, 322'i), female, aged five The child had had 
mastoiditis For siv weeks tlicic had been no hope of rccovcrv, the temperature was about 
104 to 105°, she was comatose, and large amounts of extrpmcl) ofTensivc pus were pouring 
out Diagnosis of brain abscess had been made Staph) lococcus aureus and Bacillus p) 
oc)aneus were isolated Active bacteriophage action was obtained against both organisms, 
we had been working on the development of an active baetoriophiigc for tins case for 
several da)s before being given the opportunitv to use it Her condition appeared immedmtel) 
to improve after the filtrate was used, the feinperature went down, odor iind pus dis 
appeared entirely, coma was relieved so that the child could talk and ask questions The 
marked improvement continued for four dn)s when there was sudden relapse and later 
death Autopsy revealed a cerebral abscess involving iiearl) the entire loft hemisphere, and 
an e\tronie suppurativ c pansinusitis 

Case 8— Bur (Eiley Hospital, 4012), male aged sivtcen, was thought to have an 
unknown focus of infection which caused him to develop numerous large abscesses in various 
parts of the body at intervals of a week or less When opened these abscesses would dram 
for weeks before healing Staph)lococcn8 iiircus was isolated from the pus Active 
bacteriophage was obtained and in-icetcd into two unopened abscesses, oiii in the left 
breast and the other in the left thigh A similar lesion in the right breast had drained 
for three weeks after being opened, while the one injected with b icteriophage was drv 
from the first after being opened, and it healed much more quicklj The abscess in the 
thigh healed much more promptly than had been anticipated, and no other lesions de- 
veloped The boy was discharged well 

Case 31— E S (St Francis Hospital), male, aged thirtj, had a discharging ap 
pendieeal abscess that would not close It had been dressed dailj for three weeks, and 
there was still a considerable amount of pus Staphj lococcus aureus was tho organism 
The pus stopped, and prompt healing followed the use of tho filtrate prepared for another 
case 

Case 40— H (St Francis Hospital) Following a nephrectomy operation the wound 
became infected with Staph) lococcus aureus, and there was much pus After a few da)S 
of treatment with the bacteriophage the wound healed completel) 

Case 34 — Mrs H (St Francis Hospital), aged thirty seven This patient, who had 
been brought into the hospital si\ weeks previously in a delirious condition, had an abscess 
between the skin and the sacrum that was eleveti inches across, and from this there poured 
250 to 350 cc of putrid pus daily, she also had a left pyosalp)u\, marked p)clitis, c)stitis, 
pus, blood, and casts in the urine in large amounts, a badl) degenerated m)ocardium, hemo 
globin of 40 per cent, and red cell loss than 2,000,000, in spite of three rather recent 
transfusions, and was running a septic temperature, 
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An unusuall) nctne bactenophngo was obtained against strains of Bacillus coh and 
8tapli\lococcus Isolated and rcisolatod from tho abscess The odor of the pus ^vns mostly 
gone after one da} ’s treatment, tho abscess was drj after a week, and her general condition 
vras much improved, the mental condition improved so that tho patient became rational 
the temperature fell almost at once to 100 to 100 6 and she began to cat bettor and to 
take interest About this time an abscess developed on tho right arm Bacteriophage was 
injected into it before it was opened, tlirco injections of about 2 c c each An incision 
was then made (one and a quarter inches long) and an ounce nnd n half of very liquid 
pus wns evacuated After the first drainage thcro ^as never an} pus from this abscess and 
ilvc days Infer the incision nas completeJv heakd and the abscess eavit} closed without 
redness soreness or induration, nnd this in spite of the fnct that three clean transfusion 
wounds wore stUl open after weeks of time The filtrate was subsequently applied to 
these wounds and thc} healed in. a few dajs The large abscess over the sacrum about 
this time began to close m quite rnpidlv One month after beginning the treatment this 
abscess was about one third its former sire, and tho patient was gaining weight at the 
rate of ncnrlv a half pound a dn} Her blood condition was much improved in spite of 
tho fact that there were no more transfusions Twenty ono days after beginning the treat 
ment she wns afebrile nnd remained so Ninety dn>8 nftcr entering tho hospital, and forty 
five da vs nftcr tho bacteriophage wns first used slio went home well Several good 
physicians had considered recovery impossible This is a conservative statement of a case 
that can only bo appreciated b\ having been seen 

Case 2 — F D (Rilcv Hospital, 3471), female aged five had n subphreme abscess 
which had l>ecn drained but wns not closing propcrl} Largo amounts of thick pus con 
tinued to drain Specific bacteriophage was instilled into tho cant} and the pus im 
mediately decreased Thc bacteriophage was discontinued nftcr a few da}B and the pus 
returned It was then resumed, thc pus stopped and thc cavit} closed rather rapidly The 
child was sent home well 

Z7/ccr5— Ulcers of ^anous sorts Iin\e been treated ^e^J much ns have 
been abscesses The most surprising results have been those in connection 
with the treatment of bed sores Wc had supposed tlmt tliese were atrophic 
ulcers due to pressure and dcMtalizatiou of tissue rather than bacteria, but 
it should be remembered that there is ahvajs infection m them, the commonest 
significant organisms being Bacillus coh nnd staph} lococcus The fact that 
these cases ma} be improved b\ tins treatment was disco\ered quite acciden 
tally when it was noticed that thc bed sores of the first case treated began to 
irapro\e when the filtrate was instilled into the bladder lu the treatment of 
the coincident cystitis It was quite surprising to see large bed sores become 
clean and start to heal, to see the pus checked, and to find that the odor had 
gone So far as we can find this is the only reference to the treatment of bed 
sores With bacteriophage in medical literature 

CASE REPORTS 

Case 6 — A C (Long Hospital, 24234), male aged sixty nmo, had had hypertrophy 
of the prostate, residual urine, severe cystitis A suprapubic cystotomy had been done be 
fore coming to the hospital a periurethral abscess had developed, ho was runiung a septic 
temperature and was very thin nnd weak Two large bed sores developed one over the 
sacrum was about six inches in diameter and wns deep the other on the leg was about 
three by five inches His condition was such that death seemed imminent Bacteriophage 
dressings of the sores were begun, and the same material instilled into the bladder The 
temperature fell to normal the next day and remained there The bed sores began to 



8 


THE JOURJvAD OP LABORATORY AND CLINICAL 3IEDICINE 


clean thenisehcs, and nore do md odorless at tlie end of three days At the end of 
a neeh tliore nere healthy granulations, and new epithelium n is spreading from the edges 
After a month the bed sores nere practicnlh healed, the cystitis nas much better, ind 
the surgeon nas ready to remote the prostate The patient, honc\er, refused further 
surgery and went home in good condition 

Case 13 — K B (Citi Hospital) nas a colored bor, aged fifteen, nith a complete 
transverse ascending lesion of the cord There nas complete sensors ind motor parahsis 
from the hips donii, and there nas incontinence of bladder and bond The trouble nas 
of several months’ duration and the legs were covered mth large and small bed sores 
nhich were eatremely foul There was of course no hope of curing the primary condition, 
but it nas thought that ne might bo able to control the pus and odor therebv malting 
the case easier to handle A fairly active bacteriophage for mixed cultures of Bacillus 
coll, Staphylococcus aureus, and Bacillus pyoct aliens nas obtained Inimediateh after the 
treatment began the odor stopped almost entirely, the sores became clean and healthy in 
appearance After a ncek there nas cvidcnc of healthy granulation tissue The boy com 
plained that the ulcers next to the sensitive skin nore itching and smarting, interpreted as 
an eiidence of healing Five weeks after the treatment began the patient died duo to 
the progress of the primary lesion causing an ascending parahsis At the time of his 
death there Mere ulcers two inches in diameter which had completely healed and most 
of the other larger sores had a rim of about one inch of new epithelium about them, 
were clean, and had good granulations in the base 

Case 27 — I P (Long Hospital, 23280), male, aged eighty five, had had a cancer of 
the upper lip which had been removed surgically and also treated with radium There was 
an ugly pus filled ulcer on the upper lip Local applications of an autogenous anti 
staphylococcus bacteriophage filtrate caused relief of pain and soreness, and soon cleaned 
the ulcer It healed in a few days except for one place ibout one centimeter in diameter, 
which, was considered to be a radium burn The patient after several weeks developed 
erysipelas This condition was improving when pneumonia sot in and the patient died 
Autopsy examination revealed the fact that the ulcer had at last entirely healed 

Case 37 — T (Long Hospital, 25032), male, aged fifty six, had had a cancer of the 
lip removed months before hfetastasis had involved a neighboring lymph gland, and this 
was removed wath the cautery knife leaving a denuded area about eight by ten centimeters 
This wound became infected with Staphylococcus aureus and made a rather severe sore 
To answer the criticism of a colleague, simple broth of the kind that we used for the 
making of the bacteriophage was used at first There ivas an increase in the amount of 
pus under this treatment after a week Bacteriophage filtrate was then used and the 
denuded surface became clean in twenty four hours After a few days there was healthy 
granulation tissue over the entire surface The patient was sent home at this time 
Three weeks later he returned ivith the wound doing well and about half its former size 

Acne — Early in om experience xvitli the therapeutic use of baeteiiophage 
xve noticed a student with an extremely bad case of pustulai acne We sug- 
gested trying the use of bacteriophage, but xvith no great assuiance of being 
able to give help This is the fixst case reviewed beloxv Our lesults in the 
treatment of acne have been pecubai in that we have had better success in 
tbe bad than in the mild cases As soon as the active inflammatory stage of 
the condition has been cleared we have usually lecommended x-ray m the 
hope that the oil glands of the skin may be peimanently checked m their ex- 
cessive actmty, thereby removing the piincipal cause of the condition The 
organism isolated has m nearly eveiy case been Staphylococens albus, rarely 
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aureus The attempt lias not been made to isolate the “acne bacillus” as we 
ha^c been incliiietl to the hcheC that it ib onh a scconclai} imadoi and not 
the etiologic agent 


( \si IlhPOrTh 

Carf 9 — B, n mcihcul Btiident aged l\\ent\ \c'ira This ^\n8 n scNcrc cisc of pustutnr 
nene The lesions N\cri not deep lud then, s\ns no perm incnt Bcarnng Tlierc ^\cro 
alKiut thirtj file octne pustules oti the fnee ulicti \ic began the face i\as sore, indur-itcd 
nud bocf\ red \ctne bncterioplmgo ncliou Mia obtained against tlic orgaiUBm The filtrate 
MIS made into i soft nj^ur which waa to ht nitdicd into the face twice a da^ after opening 
tJiC pustules, then clcining tht f icc irith iltohol, and Itnilli w islniig with strong soip and 
hot water In ns much ns this prclinuinrs in itnicnt had been viscil cnergctic.ill> for jenra 
without results it cannot he snid th it this was the c luse of the improvement There wns a 

marked change in tlic space of throe dnva \fttr three weeks there ms senrcclv an active 

lesion, and after six weeks the skin w is soft and sm«»oth and his remained so 

Case 10 — C J, mile, aged eighteen, had i bad ease of icne with deep pits and much 
mdur ilion He had lost his job bee lUsc of the condition of hia face and could find no 
other emplojTucnt for tho Bvmc reason His none wns of four jcirs' duration was 
getting worse and hnd resisted exerv sort of trcatiiunt including x riij Treatment as in 

tho case above was inaUtutcd M tUo time ttiat we be„nii his face w is red sore, and hard 

very little pus could be ctprcsied from the lesions After a week the face wns much 
softer and about three cubic centimeters of pus w is impressed from tlic various lesions 
A week still later tlic face wns even softer, but \eT> little pus could bo obtained After 
this there was little cMdcncc of active mflaromntion tliough tho ficc was of course badly 
scarred IIis nppcnrmicc w is however greatly improved and lie wns iblc to get a job 
biace this time ho hns been uuiblc to come to tho lihoritorv and wo have not been able 
to keep in contact with the case 

Case 11 — K L, a medical student ngod iwcntv one had had aovere acne for years 
His face was badly scarred pitted, indurated, and quite soro Trentment ns above described 
gave eicellcat rcsnlts The fneo became much softer, and it was possible to get a large 
amount of inspissated pus from tho old lesions dicp in the skin No new pustules have 
developed smeo tho treatment was begun Tho pits and some of tho nodules have re 
maincd He has had several x raj treatments since stoppiug our treatment and is now 
much improved in appearance 

Case 8 — Bur (Rxloy Hospital, 4013) The healing of abscesses in this case has al 
ready been described Tho patient also had a marked pustular acno winch entirely disap 
peared in tho space of tbreo weeks after we began using on his face some of the same 
filtrate that was used for tlio abscesses 

Case 12 — F, male, aged runctccn, n strong athletic tjpe with a marked pustular 
acne on chin, lips, and nose There is no scarring Relief came slowly, but finally all 
lesions were healed under the bacteriophage treatment Tho use of the agar containing 
the active principles was then discontinued and tho pimples began, to reappear Treatment 
^as resumed and they again disappeared N. ray was recommended to check the excessive 
oiliness of the skin 

Case 16 — G K, female, aged eighteen Tins was a mild ease After two months 
the face is clear, but the case was so mild that the result is inconclusive 

Case 17 — K L, male aged seventeen This was a moderate case in a youth in ex 
cellent health The case is still under treatment Progress indicates that wo may expect 
good lesolts, but tliat it will bo slow 
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Case 19— J H, male, aged tI^enty This is a moderate case of si>: months’ duration 
The youth is away at college, and no have not seen him recently, but good reports have 
been obtained 

Case 22 Card (Long Hospital, 25582), male, aged tuentv one This was a rather 
marked case in a patient in the hospital for an appendectomy He uas sent home eight 
dajs after ue began treatment, and at that time nas well of acne except for the red 
blotches -nhere the pustules had been No new ones had developed 

Case 25 P F, male, aged twentj three This was a moderate case with scarring 
There is marked improvement At one time three boils complicated the picture Staph^lo 
coccus aureus uas obtained from these boils Wlien bncteriophago active for both Stalphylo 
coccus aureus and albus was used wo got excellent results 

Case 26— M B, a joung woman with lerj slightlj actno lesions, but considerable 
scarring She insisted on using bacteriophage though wo told her it would probably do 
no good in her case She thinks there is less induration, and active inflammation since 
using the preparation, but of this wo cannot be sure 

_ Case 33 — ^Ne, a student nurse with a moderate case of acne is still under treatment 
with little improvement Immediately after the bacteriophage was first used there was 
apparent help, but as soon as she stops using it the pimples return about as thej were 
at first 

Case 3S — F N This was a severe case in a man of twenty two He was very re 
cently discharged completely cured of active lesions His skm is excessively oily and 
s ray is recommended 

Case 44 — C F This was a severe case in a boy of sixteen Ho was much improved 
after the first week’s treatment, and has not been seen smeo 

XJnnaiy Infections — Among tlie first attempts made to use bacteiiophage 
therapeutically, tvere seveial cases of uimary infections due to Bacillus coli 
We have treated no patients for cystitis alone, but in several of our other 
cases tve have seen good effects come from its use The filtrate can be instilled 
into the bladder as there seems to be no bad effects from such treatment We 
have not seen the extiemely rapid results reported by certain authorities, but 
have not failed to observe marked impiovement m every case m which an 
active bacteriophage has been injected into the bladder of patients with Ba- 
cillus coll infection 

Cases 1, 5, and 34 are instructive in this connection An interesting inci- 
dent in connection with a case for which we were preparing an autogenous 
bacteriophage should be recounted here We weie ready to send the material 
when the physician in charge notified us that it was not necessary as the 
woman had quite suddenly greatly improved, and was practically well of her 
cystitis We asked for a sample of her urine and found that it contained a 
stram of bacteriophage very active foi the strain of Bacillus coli previously 
isolated from her urine In this case the woman had evidently developed her 
own bacteriophage, and this was, we believe, responsible for the rapid change 
in her condition This woman had other relapses following this, however, and 
also other rapid improvement periods We have been unable to study her 
urine since as she lives at a distance from the laboratory 

Sewage is an excellent source of highly active Bacillus coli bacteriophage 
and little difficulty is experienced m preparing it from this source Those 
who wish expel lence with this most inteiestmg phenomenon may well begin 
with sewage as a source of Bacillus coli bacteriophage 
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■MISCLLLVNXOUS CASES 

Case 18 — S D, n pli^sicmn, njjc<l fifty nine, iijopenblc ciiiccr of the blndder of 
long standing The* growth had obifructed the return circulnlion of the pciu*! and as n rc<iult 
n painful bnlnnitis Jiad dcNclopcd requiring the use of o^c^ a grain of morphine duly 
to malco life tolerable There uns imminent danger of moist gangrctie A pure culture of 
Staphylococcus aureus was obtained and an active b ictcnoplngc filtrate jiropnrcd There 
^\n8 prompt relief from pain and complete healing of the Inlnntis in alioiit a ut«k in 
spile of the fact tint the pnnnrj condition was progressuoK becoming worse At the 
time tho treatment was begun tlie balanitis was of ciglit montbs’ duration and bccrming 
worse The treatment was stopped, and the ulcers returned after about tlirec weeks 

Case 32 — U (Long ITospital, 2»2-I0) female aged twcnt> two About a ^cir before 
this ease was admitted to the hospital she had had nn operition for tuberculous peritonitis 
and Imd lx?cn left with a fccnl fistula At the time tint wt began the treatment tliero 
was a large ulcerated area (12 b^ 15 cm ) about the mouth of the fistula The edges 
were deeply undermined in several places ns much ns ten centimeters in one direction 
Fecal matter in large amounts came into the wound constantlj There were large amounts 
of pus and it wag ncccssar} to dress the wound three times a dai Tho patient w is 
getting worse was estrcmclj cniacuited and subject to delirious attacks warranting the 
diagnosis of toxic psjcliosis ^Mlcn it was decided to send her borne to die, we began to 
treat tho infected sinus with bacteriophage and she w'l’* retained m tlio hospital for this 
special treatment The amount of pus was soon reduced flic odor was less o/Tonsivc, 
the wound became cleaner and good granulation tissue developed at tlio base and sides 
The opening in the shin is muoli smaller than it was when we began tho undermining is 
now no more than 2 0 cm at the deepest place and her general condition is better At 

one time there Imd been no feces m the wound for a month when a mistake in tho use 

of ultra violet light (probabh) greatly stimulated her causing her to become violently 
delirious, and causing her to tear the fistula open again Fetes again camo into tbc 
wound, but has not been seen in the last two weeks No attempt has boon made to treat 
tho tuberculosis except that good general earo has been given and intravenous glucose 
has been used about twice n week much of tho time Light was used twice and seemed 

to make her worse TJio case has been under treafmnt for twelve weeks and is still a 

very grave one There can be no doubt Hint tliero has been marked improvement m the 
wound and in the patient's general condition during this time, and tins in spite of tho 
fact that she had been going down hill for a year under all other methods of therapy 

Case 24 — Inf K (St Francis Hospital) female, aged fourteen dnvs On tho tenth 
day of life this child developed impetigo oscr a considerable portion of tho body Anti 
staphylococcus bacteriophage was used on a part of the lesions wliilc the others were 
dressed with ammoniated mercury ointment Two days inter all the lesions were im 
proved but those treated with bacteriophngo were more improved Tins treatment was 
then used on all of tho lesions and they were completely well in two more days Tins result 
was better than had been commonly attained in such cases in tint Jiospifal 

0a8e 4 — M S (Bilcy Hospital, 3567), female aged seven Tins child had nn 
osteomyelitis of the os calcis Tho bone had been removed but tho entire foot was nt 
the point of becoming gangrenous Amputation was seriously considered There was prompt 
improvement and recovery when the filtrate ivas used ns an irrigation and a wet dressing 

Case 49 — P B (Long Hospital, 25857), male aged twenty six This patient had Imd a 
discharging sinus in the region of tho left anterior superior spine of the ilium for seven 
years Tho bono was thought to bo involved but exactly in what manner was unknown 
There was immediate relief from pain, tenderness, and soreness when the irrigations were 
begun, and the patient was sent homo well after about three weeks' treatment 
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SUMMARY 

1 Bacteiiophage filtiates aetn'e foi autogenous cultures liai'c been used 
m a series of fifty suppuiative conditions and have been found to be highly 
effective against Staphylococcus auieus and albus, Bacillus coli, and Bacillus 
pyocyaneus 

2 They have been found most effectne uhen used as a net diessing 
01 when instilled into a cavity 

3 Theie is eousiderable evidence that stock cultuies of the bacteriophage 
may be used with piofit when tlieie is not time oi facility for the piepaiatioii 
of the autogenous pioduct, oi while it is in piepaiation This is paiticularly 
true of the staphylococcus piepaiations 

4 Those vho have seen the lesults in actual cases aie invaiiably enthu- 
siastic and aie convinced that the method has much meiit At least it ofteis 
piomise and should be thoioiighly investigated 
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SOME COLOR RLACllONS OF MORPHINE AND ITS DERIVATIVES ON 
HEATING IN CONCENTRATED SI EPHURIC ACID SOLUTION* 


B\ Cii \i Li C PriTON, Om\ha Nebr\sk.a 


INTRODUtTOm nCAURKS 

T he present paper, though complete m itself is a continuation of the pre 
•\ious one entitled “Some Nen and Impro\ed Tests foi Alorphmc and Re 
lated Alkaloids ” In that paper among other things, there were described 
some reactions obtainable after heatmg moiphmt, or one of its dernatnes, 
m pure concentrated sulphuric acid to aarions temperatures bclo^\ that at 
Mhich a color deaelops m tlu sulpimuc neid solution itself, the temperature 
at ^\hicU the sulphuric acid color test begins The more important points m 
this connection arc nuntioned in article \ I of the present papei Nntmc of 
the Reactions “ 

No attempt is hcie made to discuss the reactions of anj alkaloids other 
than morphine, heroine, codeine, and dionme The micstigation of these tests 
requires pure substances, for with heating m concentrated sulphuric acid 
other organic matter if present might char and spoil the reaction Foi some 
of the tests, the alkaloid must also be free from chloride or bromide Time 
and opportunitv been lacking, thus far, for the trial of many alkaloids 
besides those mentioned But indications are that all these tests are specific 
for morphine, and its most closeh related dermtives Substances giving 
similar reactions, if am exist, aic no doubt phenols rather than nonplienohc 
alkaloids 

The exact amount of moiphme lequired for a test is not stated in the 
descriptions About as much should be taken as is ordmanlj used in anj 
well known test of the same general character for instance, Pellagn’s test 
References to “large” oi “small” amounts of morphine are to be interpreted 
with this in mind 

I have attempted to make the descriptions brief and at the same time 
mention all effects of anj importance In general amj 1 alcohol, chloroform 
ether, and benzol ha\e been tried as soUents for each colored product, not 
only for extraction from the dilute sulphuric acid solution, but also from 
solutions to which ammonium acetate sodium caibonate or bicarbonate, and 
ammonia had been added It maj be mentioned here that amjl alcohol will 
alwa%s extract the color if my thing 'Will 

It is not possible to gne the tempeiature foi a change with great exact 
ness, because a change winch occurs almost immediatelj ^ certain tempera 
ture Will take place graduallj at lowei temperatures In the descriptions the 
temperatures stated w ere obtained, as a rule, placing the test tubes in the 
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bath at about room temperature, and heating gradually, but fairl}’^ rapidly, 
until the desired tempeiature was reached A different method is to he fol- 
lowed only when it is stated that the test tube may be stood in the boiling 
water-bath foi a certam length of time 

Objection may be made to the names I have assigned to these tests Pre- 
sumably it IS actually arsenic acid which takes part in the arsenato test and 
chromic acid in the chromate test Houever the name “arsenate test” seems 
to be well established, so I have adhered to it, and named the other tests to 
correspond In the “halide-oxidation test” it is solid chloride or bromide 
(of sodium) that is added, but apparently fiee chloiine or bromine that 
actually reacts with the morphine 

None of these tests should displace anj' from a list of the 10 or 12 best 
tests for morphine, but they are not without value, as well as inteiest The 
arsenate test, regulated by the thermometer and properlv understood, is an 
excellent qualitative test and tlie same may be said of the perchlorate test 
The new halide-oxidation test should prove even more useful 

MATERIALS USED 

The alkaloids used in investigating these tests, with the source of each, 
were as follows 

Morphine hjdrochlonde — from samples 

Morphine sulphate — Mnlhnokrodt 

Morphine (free alkaloid) — prepared from the hydrochlondo bj precipitation ivith 
ammonia 

Codeine sulphate — Mallmckrodt 

Codeine (free alkaloid) — N Y Quinine and Chemical "Works 

Heroine hydrochlonde — Mallmckrodt 

Heroine (free alkaloid) — prepared from the hydrochlonde bj precipitation vith am 
monia 

Dionme (hydrochlonde) — Merck 

Ethyl morphine hj drochlonde — Powers "Weightman Rosengarten Co 

Dionine (free alkaloid) — ^prepared from the Bthjl morphine hjdrochlonde (P "W R 
Co ) by precipitation with ammonia 

The sulphuric acid used was the C P acid, 95 pei cent H^SOi, manu- 
factured by the General Chemical Company The analysis of this acid, as 
given on the label, was included in my previous article, referred to above 
The U S P sulphuric acid manufactured by the Hirsch Laboratories was also 
tried in some tests and gaA’^e exactly the same results 

I THE SULPHURIC ACID COLOR TEST 

When morphine is dissolved in pure concentrated sulphuric acid, and 
the solution heated, little or no coloi is developed for some time In fact, 
the only color appearmg below 130° oi 140° C , if the acid and alkaloid are 
both pure, will be a slight violaceous or reddish color, doubtless due to a little 
oxidation by atmospheric oxygen At about 140° or 150° C , however, with 
very little morphine, a daik olive-green color develops 

That morphine gives a color test in this way is, of course, well known 
The color on dilution and on addition of ammonia have also been noted, but 
the colors extracted by amyl alcohol seem to have escaped attention hitherto 
The test is as follows 
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Put ft little dry morpliino or its rnlt in n clean, clrj test tube, and dissoho it in a 
little pure coiicentrntcd lIjSO Stand tho tulie in ft suitable bath (say of phosphoric ncid), 
provided mth n thermometer, nnd hent U about 1*10 to 150 C n dark olive green color 
develops Continue heating to about 175 C The solution is then green black Cool dilute 
with ft few cc of water The aqueous solution is dark blue green, and ft dark precipitate 
falls if it is allowed to stand Divide this solution into two portions To one portion add 
about 0 7 cc amvl alcohol and shake The ftmjl alcohol readily extracts a deep slightly 
purplish, blue color (ether, chloroform, nnd benzol extract little or no color) To the other 
portion add concentrated IsII OH until alkaline It becomes clear green At once 
add a little nmyl alcohol and shake It exlmcts a bright green color The color remaining 
m the aqueous Inver soon changes from green to brown, nnd tho green in the amyl alcohol 
al 0 changes to brown more slowly 

Heroine, codeine, and dionine pne this same reaction Even in the pres 
cnce of impurities which char nnd spoil the other colors it is possible, some 
times at least, to get pood blue and preen colors in the nm>l alcohol extracts 

If the sulphuric acid solution is cooled nnd diluted after heating onlj 
to 160® C , am}! alcohol extracts a purple rather than a deep blue color The 
other colors are about the same, but not so strong as when the heating has 
been carried to 175® 

The colors obtained in this test should be compared with those obtained 
in the arsenate nnd chromate tests at similar temperatures 

n THE AnSENATB TEST 

Se\eral autlioritics, for instance Allen's * Commercial Organic Analvsis,” 
and Fresenius Wells’ ‘ Qualitntnc Chemical Analysis,” describe a color test 
gnen by morphine on heating in sulphuric acid containing a little sodium or 
potassium arsenate Tlieso descriptions, without exception so far as I have 
found, are incomplete, fail to recognize the influence of chloride if present, 
state no temperatures, and in short arc so misleading as to be almost worse 
than useless They usually say also that codeine gives the same or a similar 
test 

The colors dea eloped in the sulphuric acid solution constitute a test, and 
if we consider separately the colors extracted by organic solvents, then there 
are at least tw o other distinct tests in the arsenate reaction, depending on 
the temperatures to which the solutions are heated Heating to 130® C pro 
Tides one set of colors in solvents, heating to 175® an entirely different one 
Chloride which may be present as morphine hydrochloride, is capable of 
changing the reaction completely Bromide changes it even more readily 
With codeine, the color changes in the sulphuric acid solution are entirely 
different from those produced by morphine 

Morphing — First Arsenate Test Color clianges m the sulphuric acid solution 

Put a bttle morphine m tho form of the free alkaloid or the sulphate, m a clean dry 
test tube, and dissolve it in a little pure concentrated H SO (say about 8 drops) Add 4 
tlropa of concentrated H SO* containing 5 gm KH^O per 100 c c (Not much Arsenate 
18 required for a strong reaction, but, for temperatures below 150 0 or thereabouts, an ex 
cess docs no harm ) "When tho arsenate is added as soon as the morphine is dissolved, a 
blue color develops at once if a fair amount of morphine is used When very bttle morphine 
18 used this blue color will not be noticed, os it is not strong Likewise if the morphine 
has stood for some minutes in the concentrated H,80* solution before adding the arsenate, 
this blue color is likely to be missed Stand the test tube m a suitable bath (say of phos 
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phone acid), and lieat (Tins is nuieh better tlian trMUg to heat it gradually and steadily 
over a fioe flame) On heating to 30 to 40°C, or on standing for some minutes at room 
temperature, the color changes to green (or, if there has been no blue, a green color now 
develops) On continuing the heating, the color soon becomes dark green, at 00 to 70° it 
begins to change to blue, and soon becomes dnik blue, at about 115° it changes back to 
dark green This coloi, oi gi eon black, persists until about 200°, when charring makes the 
solution a dirtj broivn black 

Second Aisenate Test Colois evtiactcd bj organic solvents after heating to 130°C 

Dissolve morphine in sulphuric acid, add arsenate, and heat, as described in the "First 
Arsenate Test," above Heat to 120 to 145°C, prefcrablv about 130°, then remove tho 
test tube from the bath, cool, and dilute with about Gee water A dark blue solution is 
formed from which a dark precipitate soon falls on standing Divide into 3 or 4 portions, 
and shake each with an organic solvent Anijl alcohol or chloroform extracts deep indigo 
or puiple, ether crimson, and benzol deep violet red Ntarlj all the color is extracted from 
the aqueous laver in each case, ether, however, not being quite as good a solvent as the 
other three 

Third Arsenate Test Colors extracted bj organic solvents after heating to 175°C 

Heat morphine in siilphurie acid solution, with arsenate, as described above, but to 
170 to 180°C, preferablj 175° (Use onlj 1 or 2 drops of the arsenate solution if the 
amount of morphine tested is quite small) Then cool and dilute with about Gee water A 
blue green black solution is obtained, with a dark precipitate on standing Amyl alcohol 
extracts deep (greenish) blue, chlorofomi green blue, ether and benzol blue Generally, 
considerable color remains in tho aqueous lajor, and chloroform oi benzol may form an 
emulsion which prevents the color extracted from being seen readily If a portion of the 
solution IS made alkaline with concentrated NH,OH, it tums a clear bright green, and 
from this solution amjl alcohol extracts gieen These greens do not turn to brown as in 
the sulphuric acid color test In this "Third Arsenate Test," but not in tho two preceding, 
heroine, codeine, and dionme all give the same results as morphine 

Dilution below 115°C 

If the morphine arsenate solution is heated only to 105 to 110° (just before it tums 
from blue to green), and then diluted, it gives a green or olive green solution in which a 
dark precipitate forms on standing, and from which solvents extract the same colors as 
after heating to 130°, but much weaker 

If tho dilution IS made after heating from 90 to 95° (when tho concentrated acid 
solution IS strongly dark blue), a yellowish olive brown or olive green solution is obtained, 
from wluch amjl alcohol will extract a little blue Addition of ammonia to a portion of 
the aqueous solution makes it brownish red, and from this solution amyl alcohol extracts 
a red color 

If the dilution is made at 50 to 55° (when the concentrated acid solution is a strong 
green), a light yellow or orange jellow solution is obtained, which cannot be depended on 
to yield a color to organic solvents 

Use of morphine hjdiochloride — This test has been restricted, in the description 
above, to the free alkaloid or the sulphate The use of the hydroeldonde of morplune tends 
to produce the effects of the halide oxidation test However, morphine hydrochloride may 
be used for the arsenate test as follows Take no more than a moderate amount, dissolve 
m pure concentrated H,SO„ shake the tube and let stand a mmute or so for the HCl gas 
to escape Then add the arsenate Color variable at first, blue, purple, red or brown, 
accordmg to the extent of interference with the normal test Heat, and the subsequent sue 
cession of colors should be as already described at 30° becoming green, at 65° blue, at 
115° dark green On cooling and diluting after heating to 130° or 175°, the same results 
will be obtained as have already been described for the second and third arsenate tests 
If dilution IS made below 100°, it will be found that amyl alcohol will readily extract a 
blue green color Some other chloride effects may be found superimposed on the arsenate 
reaction, at these low temperatures 
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iTcroinr —irorojoe gives tiio Rime reaction ns morpluno Both for fcgitimate and 
illigititmitc purposes it jh conuiionlj sold aw tlie Indrochlondo therefore see tliO remarks 
ftbQ\c concerning tlio u«c of inorji'luno )i\droclilorulc for the arsenatC! test 

Codeine —iirst Ar*ennto Test Color cli ingcs in the ‘‘ulpUunc ncid solution 
Codeine does not develop n color m the arsenate test so icndili os niurpUme doe*- 
Unless tho fttnount tnKen is nther large there is no color until about 75 to bO C is reached 
and in an} case there is at first Pimply n gradunllv deepening purple color, and no actual 
change of color until about 115 to IdO C la reached when the solution becomes dark green 
or green black as v.ith roorphinc Tho green color persists, as uith morphine until charring 
destrojs it 

Second Vr=enatc Test Colors extmctid b\ organic solvents after heating to 130 C 
Xn this test the same co!or«^ are obtained with codeine aa -with morphine but tho sol 
vents extract their color-* mucli less micces-ifuUv itnung the aqueous ln>er decidedly blue 
This ia espcciallj noticeable with ether winch extracts no mor© than a pink leaving the 
aqueous la^cr dark blue, while vvith morphine if shaken thoroughly, ether extracts prac 
tically all tho color, becoming deep crimson 

Third Arsenate Test Colors extracted by organic solvents after heating to 175 C 
In this teat codeine reacts EubstftntiaUy the same is morphine 
Dilution below 135 C 

Diluted at 90 , when the concentratod acid solution is purple, codeine gives a solution 
but slightly yellowish, from uluch solvents do not extract any noticeable color The 
siinilarilj to morphine begins at about 100 the results on dilating at 105 , as at 130 
being like those of morphine but weaker 

Use of Codcino h^drocldondc '-■Fortunately the hydrochloride of codeine is a salt 
seldom met with Tho prxsonco of chlondc wdl lend to cause the fiame reaction vnth 
codeine ns with morphine since the chloride oxidation tc t is the same for tho two alkaloids 
However, jf proctically all of tlic IICl gas is allowed to escape before adding the arsenate 
the color m the concentrated sulphuric acid solution (particularly at 50 to 00 where mor 
phmo gives green) will bo sufficiently different to distinguish the two alkaloids easily by 
means of this test 

Diomnc— The diomne reaction is natunlly very bkc that of codeine, but there are 
differences due to tho fact tliat the ethyl niorpluuc compound breaks down more readily 
than tho motUyl morphine compound Dionme develops a purple color more readily than 
codeine usually at about 00 C , or sooner Dionino begins to react Uko morphine at about 
75 , instead of 100 aa for codeine By the time dionino 1ms boon heated in concentrated 
sulphuric acid to 100 C , its reactions are practically identical Tnth those of morphine after 
tho same treatment diomne, tbercforc, docs not show those differences from tho morphine 
reaction which distinguish codeine, after heating to 130 As diomne is commonly sold 
m the form of the hydrochloride caution must be used in distmguish-mg xt by means of 
the arBcaate test See tho remarks concerning tlio Use of codeine hydrochlonde, above 


COilPARlBON OP THE SULPMURtO AciD CJOIXIR TEST 'WITH TUB THHU) ARSENATE TeST 


i 

alOJPJU^B UEATEP IN PURE 
CONC n,BO TO 175 0 

iSORPillNE HEATED IN H,SO ~ 
ARSENATE SOD. TO 175 C 

^neentreted acid solution 1 

Bunted with water 

Amyl alcohol extracts i 

hther extracts 

Chloroform extracts 
Ammoniftea] eolution i 

Amyl alcohol extracts from ! 

OH Bol j 

« j 

Green black 

Dark blue green 

Deep blue (purpbsh) 

No color or faint blue 
Scarcely any color alight green 
Clear green changing on stand i 
mg to olive then brown 
Bright green (from green aol ) j 
on standing overnight both] 
layers brown 1 

Green black 

Dark blue green 

Deep blue (greenish) 

Good blue 

Deep blue green 

Clear green 

Bnght green on standing over 
night both layers still green 
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ni-A THE CHROMATE TEST 

“Potassium dichromate (added to the solution of solid moipliine m cold 
concentiated sulpliuiic acid) is reduced with the pioduction of a gieen 
color” — Allen’s Commercial Organic Analysis 

This IS a very misleading statement, as the color is due to the oxidized 
morphine, rather than to the reduced cluomium In fact, chromate is onlj 
a little less etfeetive than arsenate in producing vaiious colored compounds 
from morphine There is this impoitant piactieal diffeience, however, that 
chromate is so much more active an oxidizing agent that it must not be pres 
ent in excess, otheiwise the coloied oxidation products will be destroyed on 
heating Usually, therefore, the maximum effect of the total amount of 
morphine taken cannot be obtained , and so the chromate test, though of con- 
siderable interest, has no veiy gieat piactical value 

Morphine, heroine, codeine, and dionine give substantially identical ef 
fects in the chromate test 

Fust Chi ornate Test — If a little moiphme is dissohed in concentrated 
sulphuric acid on a spot plate, and a small ciystal of dichromate crushed and 
stirred in (as for the “Fading Puiple Test” for stry'chnme), the solution 
becomes fiist brown, and then gradually'^ brownish-green If this solution is 
poured into a test tube, and diluted with about 2 c c of water, it gn es an 
orange or reddish-orange solution, and on shaking with a little amyl alcohol 
the latter becomes blight green or bluish green Thus morphine may be 
detected by means of the test for strychnine, but in testing for morphine 
specifically it is piobably better to use the “Second Chromate Test” or to 
proceed as follows foi the “Fust Chromate Test” 

Put a httlo rnorpliine in the form of tho free alkaloid oi tho sulphate, in a clean dry 
test tube, and add (say) S drops pure conccntrited HjSO,, oi enough to dissoUe tho mor 
phine readily 'When it is dissoh ed, add 4 to 6 drops HjSO, containing 0 2 gm Nn,CrjO, 
per 100 cc This addition must bo made in the cold, o\cn though tho solution is heated 
immediately after In a very uarm room it mil be necessaiy to cool the acids beforehand 
Shake the tube shghtlj to mix the solutions, then warm gently to 45° to 50°C, not above 
60° The reaction takes place rather gradually at room temperature, ivarming ensures 
oxidation as complete as the small amount of chromate permits For mere traces of mor 
plune the amount of chiomate must be reduced With a speck of morphine dissolved in 4 
or 5 drops of H,SO,, and mth the addition of but 1 drop of H^SO^ containing 0 1 gm 
Na,Cr,0„ I have obtained tho reaction faintly At loiv temperatures, eien at ordinary room 
tempeiature, 20°C, there is little danger of the reaction being spoiled by too much chromate, 
but if any heat is applied, the chromate must not be in excess 

When the chromate solution is added and mixed in, the morphine solution becomes 
dark brown At 45 to 50° it is dark greenish brown or brownish green Dilute with a few 
cc of water An oiange oi reddish orange solution is obtained, from which amyl alcohol 
extracts a bright green or bluish gieen color Chloroform, benzol, and ether extract no 
color Addition of ammonium acetate to a portion of the diluted solution changes it® 
color to green, from this solution amyl alcohol extracts gieen NajCO, added to the diluted 
solution changes the color first to green, then, with an excess, to brownish pink Amyl 
alcohol extracts from this basic solution a greenish blue to green color, leaving the aqueous 
layer salmon pink This color remaining in the aqueous lajer may be due to a trace of iron 
in the reagent 

Codeine cannot be distinguished from morphine in this reaction, it gnes dark green 
rather than green brown in the H,SOj solution, but this is the onlj difference Heroine 
and dionine, of course, react like morphine and codeine 
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If the hjdrochlondc of the oIKoIok! is used, the pmiouslj mentioned effeetB Tnll bo 
but bttlo changed, but chloroform, ether, and benzol wiU extract colors Soo the ‘ Halide 
Oxidation Test " 

(Second Chromate Test — In the ‘ First Chromate Test’^ a colored compound ib formed 
which IS soluble in nmjl alcohol but not in chloroform benzol, or ether If, however the 
heating of the concentrated acid solution is enmed abo\e 70 C theso other solvents will 
also extract coIotb As tho effects aro much the same o\cr a considerable temperature 
range above this transition point tho simplest method of heating is to immerse the test 
tube m the boiling water bath for potoc thirt\ seconds or longer even up to several minutes 
Put a little drj morphine (free alkaloid or sulphate) m a clean drr teat tube, dissolve 
in a few drops pure concentrated 11,80 add 4 to C drops H,80 containing 0 2 gm 
per 100 cc, and stand tho tube in tho boiling water bath for fortj seconds or 
longer Tho concentrated acid solution is then dark greenish brown Bemovo the tube 
cool, and dilute with scicral cc water A reddish or brownish orange solution is obtained 
V portion of this solution shaken with n little am) I alcohol yields a blue green or green 
bluo color to the solvent Chloroform extracts a deep purple or indigo benzol pink ether 
\ery slight pmk If a considornblo qunntit) of ammonium acetate la added to the aqueous 
solution it becomes green Am>l alcohol then extracts n dark blue changing to dark 
blue green, chloroform a deep purple or indigo (as before) benzol a pink color (stronger 
than before) ether a good magenta pink Thu** tho colors extracted by solvents aro 
scarcely changed by tho addition of NH Ac but m some cases they are greatly strengthened 
To extract any marked color with ether the addition of Nil Ac is necessary at the other 
extreme, chloroform extracts about ns deep n color from the solution containing highly 
lonUed sulphuric acid ns from the one containing practically ttuionited acetic acid 

The Sufphunc Jcid Color Test and the Chromate Test — Since the morphine has to be 
in excess of the chromate, tho cxcc s morphine naturally reacts with tho sulphuric acid, whea 
a temperature of 140 to 150 C is reached, as in the sulphuncacid color test But how 
does tho morphine react which has alread> been oxidized b> the chromatst "We find that 
it reacts m tho same way, that is previous oxidation bv chromate instead of spoihng tho 
^*8ulphunc Acid Color Teat*’ strengthen^ it with the addition ot a few minor effects 
The *'third*^ and **fourth ' chromate tests described below show tho same colors as tho 
’’Salphunc Acid Color Te«t ’ but stronger and with the added effect of noticeable coIotb 
m other solvents than orayl alcohol 

Third Chromate Test — ^Troat a little morphine with 11,80 and chromate as before 
this time heating to 155 to 100 C Tho solution is dark brown Cool and dilute with 
several cc of water The aqueous solotjon is blue Amvl alcohol extracts n deep violet 
color Other solvents do not extract nearly eo much color but benzol extracts a readilj 
aoticeable lavender, ether a light pink and chloroform a slight blue or purple 

Fourth Chromate Test — Treat a little morphine with H^SO and chromate as before, 
this time heating to 175 C The solution is green black Dilute with several c c, of water 
This gives a dark bluo color Amyl alcohol extracts purplish blue Other solvents extract 
but little color benzol a light violet ether a light pmk chloroform a alight blue Addition 
of NH OH to the dilute H SO solution makes it clear yellowish green, and from this solu 
tiou amyl alcohol extracts a green color 

HI B THE PEBC?Hl«KATE TEST 

“If the sulphuric acid solution (of morphine) he heated on the "water 
hath to 100° and a inmute fragment of pure potassium perchlorate be added 
a deep brown or reddish brown coloration is produced which rapidly spreads 
through the liquid The color is destroyed on dilution L Siebold to whom 
the test IS due did not observe a similar reaction with any other alkaloid ” — 
Allen’s Commercial Organic Analysis The TJ S Dispensatory and Blyth 
(Poisons, Their Effects and Detection) also give this test Blyth and Allen 
state “The perchlorate must be free from chlorate which is ensured by heat 
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ing it With h-ydrocliloiic acid as loug as chloiine [CIO;] is eiolvcd The salt 
IS then washed with cold watei and diied ” 

Blyth gives the reference Am Joui Phaim, 1873 Apparently the 
test has not been in actual use since that tune Perchlorate intended for use 
in modern laboratoiies does not need puiification m the manner stated I 
have tiled the test both with such pcichloiatc, and also with that precipi- 
tated by a potassium salt from perchloiic acid solution The latter being in 
very small crystals dissolves moie readilj in the concentiated sulphuric acid, 
and IS more convenient to use The test actuallj’^ obtamed is \eiy similar to 
the arsenate test 

First Perchlorate Test — Put a httic morphine or its salt in a clean dry test tube, 
and dissolve it in a feu drops of pure concentrated sulphuric acid Add a very little 
solid potassium perchlorate, oi better, 4 or 5 drops of a solution containing about 1 gm 
KClOj in 100 c c pure sulphuric acid, for it is possible to destroy the reaction bj too 
much, perchlorate, and this must be guarded against if the amount of morphine is small 
Stand the test tube in a suitable bath, provided uith a themiometcr, and heat At about 
60°C a darh violet color develops Should even a slight trace of chlorate be present 
the solution will, of course, become colored below G0°C, probablj at room temperature 
the perchlorate must be entirely free from chlorate Continue the heating the solution 
gradually becomes dark violaceous or brownish red rather than dark vaolet, then at about 
125°C it rapidly changes to dark green Heat to about 150”, then remove the tube from 
the bath, cool, and dilute with about 1 c c of water for ev cry two drops of H SO^ used 
The aqueous solution is a deep strong blue Amjl alcohol readily extracts all the color, 
becoming deep violet or indigo Ether and benzol are comparitiv elv poor solvents, but 
extract readily noticeable pink and lavender pink colors respectively Chloroform is a poor 
solvent for the color, extracting oulv a slight purplish 

Second Perchlorate Test — Proceed as in the “First Perchlorate Test,’' but reducing 
the amount of perchloiate somewhat, and carrv the heating to nearly 175°C The concen 
trated acid solution is still dark gieen Dilution gives a veiy dark blue green with a dark 
precipitate soon forming Amvl alcohol extracts deep blue or indigo, ether a good violet or 
indigo color, chloroform light blue (greenish), and benzol a slight purplish blue Addition of 
ammonia changes the aqueous solution to green, and amvl alcohol then extracts green 

If the dark violet sulphuric acid solution is diluted without havang been heated 
over 100°C, an orange yellow solution is obtained from which amvl alcohol will extract 
only a slight blue If the heating has been carried above 105°C , but not so high ns to 
make the concentrated acid solution green, or if heating in the boiling water bath has been 
contmued for some twentj minutes, dilution gives an olive to dark green color, and orgamc 
solvents extract the same colors as when the heating has been earned to 150°C , but weaker 
If, after heating to a little over 100°C , ammonia is added to the diluted solution it be 
comes salmon pink, and amyl alcohol then extracts a pink color, leaving the aqueous 
layer light orange 

Heroine, codeine, and dionme give reactions in this test so much hke 
that of morphine that they are not distinguishable TJnaccountahlx', codeine 
seems to give the test more readily than morphine 

While the perchlorate test is less complex, less distinctive, and less inter- 
esting than the arsenate test, it has one xmry consideiable advantage over 
the latter the reaction is not noticeably affected by the presence of ehloiide 
The hydrochloride of the alkaloid, therefore, may be used as well as the 
sulphate or the free alkaloid With biomide piesent, howexei, the “Halide- 
Oxidation Test” is obtained 

The perchlorate test should prove as useful as any, when one of this type 
IS wanted 
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n Tiir HMinr OMinTioN tust 

Se\crnl reference? Jin\c iilrcich been mndc to (be fact Hint the presence 
of chloride or bromide grenth changes the ‘Arsenate Test” or the “Chro 
mate Test ” The piirposise sddition of sodmm chloiidc, before oxidation bj 
arsenate or chromate, pro\idcs an excellent test for morphine Sodium 
bromide docs oi cn better, and can be used « itboiit the addition of an oxidiz 
mg agent, ns hot snlpbiiric acid itself frees the halogen, in this case Chloride, 
either iiitli arsenate or chromate, and bromide iiitli or without the addition 
of aisenate or chromate giie results in the larious eombinntions so similar 
that lie ccrtninh haie to deal mill onli a single test, or reaction For iiant 
ot a better name, and to nioid ant assumption in naming the test, as to the 
nntiiic of Hie reaction, I lime called it the Halide Oxidation Test ’ 

Bromde — Put n little niorplnni? or it«» /ilt in a clean drj t(Ht tube and add a little 
NaBr Vdd 8 or 10 drops concentmtod H SO and pliake the tube slightly to ensure con 
tact of the ncul ivitli tlic morphine Stand the tube in the boiling water bath for about 
a minute The colors obtained %\ith ohciits are practically the same regardless of the 
temjiemturo u*<fd so this is the fiiniidc^t method of heating The color of the concentrated 
acid solution \anes from dark gretn due to the morphine to red bronn, due to the bromide 
T\’hen taking the tube out of the water Imtii ce that no morphine is floating undissolved 
on the acid Dilution gives dark brown soon dark grem Dilution to the extent of about 
one half cc of water for each drop of concentrated II,SO gives a solution with a strong 
bluish green color, in which ft dark green precipitate soon forms Amyl alcohol extracts 
deep green, benrol deep Jjiue (or indigo) ( hloroform on slinking well is colored at least 
green, with more morphine blue green to deep blue with much free bromine in the solution 
at first jollowiali Ether simken with the fioliitioii which is still warm from the dilution, 
readily extracts a iiolet or violet blue color but as the solvent cools (which, of course, 
ocenrs quickly) it deposits a green sediment on tho sides of the test tube losing most of its 
color and thus iipppnrmff to ehange to n weak gn> The^c colors nro but little aiTccted by 
addition of AIT \c, ^a^CO, ^n,CO or Ml Oil 

The addition of an oxidizing solution of arsenate or cliromato does not change the 
reaction, but assists in freeing bromine to wliicli the test seems to bo due By this means 
the tost can be carried out verj easily at room tempemture but if the solution is heated 
as de cnbed, the addition of an oxidizing ngenf is unneccs'iarj 

Chloride and Chromate — To a little dry morphine or its "alt m a test tube add a pinch 
of Isafl thtn 10 or 12 drops of contcntrnted shake tho tube lightly then at once 

odd 5 or 0 drops of an H^SO, solution containing 1 gm Isa 0,0 per 100 cc The con 
centrated acid solution is flrst dark brown, after worming (as described for bromide) dark 
greenish brown Diluted slightly with water the color is red with further dilution tho 
sointion IS clear light greenish yellow to light yellow green Amyl alcohol extracts bright 
(bluish) green, chloroform greenish bine ether good violet and benzol lavender or violet 

N’oto that much more chromate is used than can bo used in tho chromate test The 
chlonde takes care of the excels Of course the chromate must not bo in excess of botli 

the morphine and the chloride together Furthermore it should not bo added warm on 

'’Cry hot days the acids should be cooled beforehand Chloride and chromate give the least 
I'atisfnctory form of the test 

Chloride and Arsenate — Proceed as for chloride and chromate but for the solution 
of tlie latter substitute 4 or 5 drops H^O containing 5 gm KH,AsO per 100 c e A red 
brown color develops on warming dork brown or green brown Dilution with a Jittle 

Water gives deep red further dilution oliveaceous green From this latter solution amyl 

alcohol extracts a deep blue or blue green color often appearing blue on looking directlv 
tlirough the solution, but blue green when shaken up on the sides of the test tube A yellow 
Color IS left m the aqueous layer Chloroform extracts deep blue benzol indigo or violet, ether 
reddish Violet Reducing tho acidity of the aqueous solution, even to making it slightly 
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alkaline, changes these colors very little, but greatly reduces the amount of color extracted 
by benzol or ether Addition of NH,Ac to the aqueous solution makes it green Amyl 
alcohol then extracts deep green, chloroform good greenish blue Na 2 C 03 or NaHCO, in 
excess makes the aqueous solution bromiish pink to pinkish brown Amjl alcohol then ex 
tracts a deep blue color, leaving the aqiieuos lav or slightlj pink 


V MISCELLANEOUS REACTIONS 

There still lemain undescribed m these articles some five tests or al 
leged tests for morphine oi codeine which include heating in concentrated 
sulphuric acid solution At the pieseiit time I am not considering anj'^ of 
the numerous tests which are carried out with cold concentrated sulphuric 
acid leagents Froehde’s icagent. Marquis’ reagent, etc The tests remain- 
ing are the phosphate, hen/idine, arsenite, feme chloiide, and persulphate 
tests They will now be described and discussed veiy brieflj 

“Phosphate Test ” — “If sodium phospliate is substituted for ai’senate and 
heat applied until acid fumes appear, the mixture becomes violet changing to 
brown or olive-green If after cooling, watei be gradually added, a reddish- 
brown coloration appeals, changing to diitj bluish-gieen on further dilution 
On shaking with chloroform the latter is colored blue ” — ^Allen’s Commercial 
Organic Analysis This supposed test is also given by the U S Dispensatory, 
which credits it to Vulpius 

So far as I have been able to discover, the addition of phosphate 
(NaHjPO^) does not affect the sulphuric acid coloi test in the least, nor does it 
introduce any new effects 

It might he mentioned, howexer, that if the heating is carried out in an 
evaporating dish, instead of in a test tube, slightly different effects may be 
obtamed, doubtless because in the evaporating dish the solution is more ex- 
posed to the an, which is capable of paitially oxidizing the morphine-deriva- 
tive m the hot sulphuiic acid solution 

“Benzidine Test ” — ^“On heating 0 01 to 0 02 gm morphine hydrochloride 
in a few cc concentrated H^SO^ containing 0 01 gm benzidine, the liquid is 
fiist yellow, changing to broxvn, greenish-brown, and finally dark green On 
adding this solution drop by drop to H„0, a bluish-violet color is obtamed 
On shaking with CHCI3, the latter extracts bluish, with the aqueous layer 
rose-red NH4OH added to the violet solution yields blue changing to green 
then greenish-gray Codeine, dionine, heroine, apomorphme are similar, 
etc — Chem Abst , 1926, xx, 3330, credited to L Ekkert Pharm Zentralhalle, 
1926, Ixvii, 498 

I have not been able to obtain any effect with benzidine Very likely 
there has been a mistranslation, but m any ease the description is suspiciously 
like that for the sulphuric acid color test 

“Arsenite Test ” — “Eeichard states that if morphine is waimed gentlj’^ with 
concentrated sulphuric acid containing arsenous or arsenic acid, an intense 
and permanent purple color is produced The reaction is best obtained by 
dissolving the arsenous acid in a little strong solution of sodium hydroxide. 
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then add the morplime and finallj an excess of concentrated acid ” — ^Allen’s 
Commercial Organic Anatj sia Blj th (Poisons, Their Effects and Detection) 
also gnes this test 

It IS certain that no intense and permanent purple color is obtained as 
stated 

Arsenous acid, As 0,, sometimes jiclds a pinK or red color in such a test, 
more oiten, nifh morphine, no color at all (At one time I thought this a 
test for codeine) I have not set discovered just what are the neccssarj con 
ditions for producing a pink or red color in this test 

Arsenic acid. As 0 , of course gives the arsenate test, but is not verj 
convenient to use, as it docs not dissolve readilj in the sulphuric acid 

Confusion of As 0, with As O is not uncommon An example is in 
Autenrieth Warren (Detection of Poisons) where Gugliamelli’s Reagents are 
given with arsenic trioxide. As 0, I hav e tried naturallj w ithout success, 
to obtain the reaction clainied for apomorpbmc with Arseiio tungstic solu 
tion, when the reagent is made ns directed The real test is simplj the orida 
tion test for npomorpliiiie, combined with a deep blue color in the aqueous 
lajcr due to the reduction of the Arsim tungstic solution, made with As 0, 
The same remarks doubtless applv to the As Oj of the Arseno tnngsto 
moljbdie solution, though I linvc not tried it The mistakes possiblj arise 
through mistranslation 

Ffmc chlorxde test for Codeine — 'Wormed with sulphuric acid containing a littlo 
ferric chloride, codeine giics o deep blue color This is one of the tests for idcntitj of 
codeine in the IT S Plinmmcopooin AVith oiih o little aJknloid henting to os much as 
80 C may be nccesoarj Tlit color will develop onb alowlv m the cold A convenient 
way of obtaining tho reaction in ordinary cnacs is to dilute a drop or tno of FeCI, solution 
''ith 1180 to a light jellow color and apply this reagent wlule still warm (from the 
dilution) to tho codeine on a spot plate The blue color then develops at once if a fair 
amount of codeine is used iforpliiiio in such a test gives no color Ueoted to SO C m 
H,SO contnining FcCl morphine gives a comparntivcb wenJe, dirtj violet color, or may even, 
under proper conditions give blue 

Blyth says, "This blue color is opparentlj common to all ethers of the codeine class * 
(Poisons Their Effects and Detection) E^eii so the test is a fairly good one for distinguish 
ing codeine from morphine 

Tersv.l'phate test — If morphine is dissohed in concentrated sulphuric acid and a little 
ammonmm persulphate in sulphnnc acid added a jelloi\ color is produced Tvhich changes 
io green Heating prodnees an orange brown color Dilution of the green (or orange 
brown) solution gi^cs a yellow solution from which amjl alcohol extracts merely a yellow 
or omngiah jcIIow color The reaction therefore has no qualitative interest aside from the 
preen color developed in the concentrated acid Codeine reacts like morphine 

VI NATURE OP THE REACTIONS 

Apomorphxnc and Dehydrated Motphxne — When morphine is heated in 
concentrated phosphoric acid, in a saturated solution of zme chloride, or in 
concentrated hydrochloric acid under pressure (or in the presence of a drop 
or two of concentrated H SO 4 ), it is dehjdrated, and apomorphine is formed 
When apomorphine is oxidized it is contorted into a compound which is 
bright green in aqueous (nearlj neutral) solution, crimson to magenta pinl 
lu ether, blue in amjl alcohol, etc This is known as Pellagn’s test for 
morphine 
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When moiplime is heated m pure concentiated sulphuric acid and the 
solution then cooled and tieated uitli a tiny crystal of potassium nitrate oi 
some similar oxidizing agent, a magnificent deep led coloi is obtained Tins 
IS known as Husemann’s test Most authoiitics intimate, and some of them 
say outright, that this leaction is due to apomoiphine It seems natuial 
that dehydration by sulphur ic acid should gi\e the same compound as dehj- 
dration by phosphoric or h'^ drochloric acid Neyeitheless, this idea is en- 
tiiely erroneous 

Wlyjn moiphine is dissolyed m puie concentiated sulphuric acid and 
the solution warmed slightly, then diluted with watei, oxidized with lodie 
acid, and neutralized, a bright gieen color is obtained, and amyl alcohol 
extracts blue Thus far it seems as though apomoiphine must have been 
formed, but ethei, and also chlorofoim, benzol, etc, entiiely fail to extiact 
any color whatever Piom the different solubilities of the oxidation pioduct 
it IS deal that the compound formed is not apomoiphine 

A study of this “Deiivative Oxidation Test,” as I have called it, shows 
that the change begins as soon as the moiphine is dissolved in the acid, and 
takes place gradually at room tempeiatiue, and that the green color in 
aqueous solution is strengthened (nhen onh a few minutes aie aliened for 
the action of the acid) if the concentiated acid solution is heated at least 
to 35° C , and reaches a maximum at not over 50° C 

When morphine is heated in puic concentiated sulphur ic acid to 40° to 
50° C, and the diluted solution tested nith such general alkaloidal leageuts 
as phosphomolybdic acid, Wagner’s leageut, Ma^el’s reagent, and gold 
chloiide, no precipitate is obtained, though these reagents are all very sensi- 
tive to moiphine and to apomoiphine also This shons again that the com 
pound formed is not apomoiphine, and it also slioivs that moiphine is com- 
pletelj" converted to an entiiely diffeient compound b\ the action of sul- 
phuric acid, in a few minutes and with veij^ little heating It would seem 
that the compound formed is not even an alkaloid, but theie aie seieial 
recognized alkaloids which aie not piecipitated b}' most of the general 
alkaloidal reagents When the diluted acid solution is allowed to stand, 
without oxidation or othei treatment, the moiphine deii'vatne is piecipi- 
tated, a colorless, crystalline compound Its color reactions aie similai to, 
some identical with, those of apomorphiue, including a color reaction with 
feme chloride Like moiphine and apomoiphine, but unlike most alkaloids, 
it IS readily soluble in bases 

The statements in the textbooks as to the compound formed on heating 
morphine in sulphuric acid seem to be nothing more than pooi guesses As 
already mentioned, several authoiities sav that apomorphme is foimed, on 
heating at 100° C Witthaus (Manual of Chemistiy) says that di- and tri- 
morphine are formed at that tempeiature Piescott (Organic Analysis) says 
that on heating at 150° to 160° C sulphmoiphide is foimed, a substance 
similar to apomoiphine sulphate As we have seen, a fai less degree of heat 
than IS usually given is sufficient to effect a complete change, and a change 
more radical than anj^ of those indicated It may be a change of polj'meiiza 
tion 01 molecular reariangement, or possibly even one of mild oxidation, but 
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since the color reactions of the compound formed arc so similar to those of 
apomorphine it seems most probable that tins compound also is dcln drated 
morphine Since it is not identical ^wth apomorphine, wc must suppose that 
molecular rearrangement or poh meiizafion tal cs place in addition to deh> 
dration One authorit} (I cannot locate the passage at the present time) sug 
gests that npomorpJiino itself is pohnicnzed No doubt these problems can 
be sohed cnsih b\ analysis, but thus fai I ba^c had time onlv for worlving 
out the qunlitntno tests 

Dehydrated Codeine and ipocodctne — Wlien codeine is uarincd in pint 
concentrated sulphuric acid to 40° to 50° C . and the solution cooled and di 
luted a cnstallinc compound is precipitated on standing just ns with mor 
phiut Codeine gi\cs the dernatixe oxidation test the same as morphine Nou 
codeine itself differs from inorplimc qualitatneh in tuo respects it is not 
a reducing agent (iii aqueous solution) and so docs not respond, for in 
stance, to the test uith iodic acid and ammonia and it has no phenolic h\ 
droijl group, and so gnes no color uith fciric chloride The codeine derna 
tne formed in sulphuric acid at 40° C is a i educing agent, being readilj 
oxidized, for instance, b\ iodic acid But it is not a phenol if we raaj judge 
bj its failure to react uith feme chlondt uheicos the morphine derivative 
shous the same phenolic color reactions ns apomorphine 

Thus delijdratcd codeine is quite distinct from dehydrated morphine, at 
least when the dclij dration is accomphsliod by means of concentrated sul 
pburic acid The existence of apocodeinc as a definite compound has been 
called in question “D B Dott doubts the existence of apocodeine, and states 
that commercial apocodcinc hydiochJoude is not of a yerj definite nature, 
being probablj a mixtuie of an amorphous modification of codeine, polj 
menzed bases, chlorocodide and apomorphine " — Allen’s Commercial Or 
game Analysis It is probablj significant that Stephenson in his investiga 
tion of microcheinic tests foi all nioids y\as unable to obtain a single crystal 
With apocodeine, although it gayc precipitates with all the common alhaloidal 
reagents Ccrtainij this is not suggestne of a pure substance 

All this in ij be tiue of commeicinl apocodeine, but since codeine re 
tarns one of the tuo characteristics bj uhicli it differs fiom morphine when 
dehydrated bj sulphuric acid, it seems to me that it should retain the same 
characteiistic difference when carefully dehydiated bv phosphoric acid 
Experiment bears this out, for yvhcii codeine is boiled just a moment in 85 
per cent phosphoric acid it yyill gne the oxidation test (Pellagn s), but not 
the iron test, uhereas yvith morphine the two tests go together To be sure, 
some authorities saj that yvhen dchjdiated by concentiated hydrochloric 
acid codeine first forms chlorocodide, and then apomorphine The whole 
subject IS presented m a yery confused and contradictory manner, I may 
at least succeed in getting some one uho leally knous to cleai it up 

In Chenixcal Ahsiiacfs for 1926 (x\, 1469), I notice the following Ap 
parently tlie expeiiments hitherto performed yvith apocodeine have been made 
yvith impure preparations Ciystallme apocodeine is some fiye times as active 
as the amorphous commercial apocodeine On the other hand there is no im 
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portant qualitative diffeience between the (phaimaeologic) action of the pure 
and the commercial prepaiations, etc ” — Otto Krayer, Arch Exper Path 
Pharmacol , 1926, cxi, 60-7 

Changes on Fwthe) Heating, and in the Ptesencc of Oxidizing Agents — 
In Husemann’s test the directions aie, usually, that the morphine be dissolved 
in sulphuiie acid and heated to, or at, 100° C If heated only to 40° the 
reaction is not quite the same In the “Derivative Oxidation Test” the 
morphine is heated in sulphuric acid to 40° C If heated to 100° instead, 
the same green color is produced in the aqueous layer when the test is ap- 
plied, but amyl alcohol will no longer extract any blue color ivhatever A 
study of these and other reactions shows that when morphine (or codeine) 
IS heated in pure concentrated sulphuric acid a change takes place at 60° 
to 70° C It IS a minoi change, a slight rearrangement of the atoms in the 
molecule, or a change in polymerization The derivative Mill no longer 
crystalbze out of the diluted solution 

On continuing the heating to 140° and above, a daik green color de- 
velops As dehydration has already taken place, pi esumablj', ive naturally 
think of decomposition oi oxidation, oi both Hot concentrated sulphuric 
acid IS an oxidizing agent, and at the tempeiature of the change it is very 
nearly fuming Morphine itself is so readilj' oxidized as to be classed as a 
reducing agent, when delndiated it is still more easilv oxidized, it is, there- 
fore, not surprising that hot sulphuiic acid oxidizes it at 140° 

The sulphuric acid color test i caches its maximum about 175° C , vith a 
slight change in the colois obtainable in organic sohents occurring at about 
165° Now when araenate, chromate, or peichlorate is present, ve have oxida- 
tion taking place even below 100°, but this does not pieient the formation of 
practically the same colors above 140°, as in the sulphuric acid color test 
It seems, then, that on heating in pure sulphuiic acid, oxidation takes place 
at 140° in much the same umy as in the presence of chromate at the same 
temperature, or with perchlorate at 125°, or ivith ai senate at as low as 
115° The change at 165°, which takes place in all four cases, is then prob- 
ably one of decomposition It takes place subsequently to the oxidation 
when an oxidizing agent is present, but concurrently with the oxidation 
which has begun but winch at 165° is still incomplete, in pure sulphuric acid 

Chromate is an energetic oxidizing agent, and can be present only m 
very small amount Concurrent oxidation and dehj’-dration are then pro- 
duced Arsenate is a milder but very effective oxidizing agent That the 
action of the two is substantiallj’^ the same is shown by the similar effects 
produced in the chromate test and the arsenate test, and furthei by the 
fact that in the presence of chloride or bromide the same reaction is ob- 
tained Mith both Perchlorate is an oxidizing agent still milder (at low 
temperatures) than arsenate, with it dehydration takes place before oxida- 
tion, but in the same solution and in the same continuous operation In the 
presence of arsenate or chromate the same kind of change takes place at 
60° to 70° C that we have already noted foi pure sulphuric acid, and these 
temperatures also mark the beginning of the perchlorate test 
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The Mcnk blue color that is first obtained in the arsenate test, likewise 
the dark bro^\n or red b^o^^n first produced b\ chromate, seems to be due 
to the oxidation of tlie morplimc ns such It docs not interfere ^^Ith the 
subsequent dcln drntion 

Sodium chloride ^\hcn Manned Mith chromate in sulphuric acid is of 
course oxidized, chlorine being set free Apparentlj it is the free chlorine 
or bromine Mhich makes the hnlidc oxidation test distinctive and different 
from the arsenate or chromate test Iso ncM effect could be found with 
sulphite added, in the chromate test Thus in the presence of chloride, the 
oxidizing, n/jCnt actually addtd opciates onh indirectly, and an indirect 


The Ciianoes ‘With TFMrraATunE on IIeatino Morpuise in CovcEvrnATED Sulphupic 

Acid* 



HEATING IN PUPE iqSO« 

ARSENATE TESTS 

CHROMATE TEST 
PERCHLORATE TEbT 

15 - 
20 C 

Morphine gradually con 
verted to comp inaol in 
dll acid, nnd with color 
reactions like Apomorpli 

Morphine gnts blue color in 
11,80 -\ra sol 

Chromate test Amjl ale 
ext green from dil sol 
other solvents no color 


Same change more quickly i 

1 

Morphine color becomes 
green jn 11 SO -Ars sol 

Chromoto test same re* 
action sooner complete 


1 

Uiouine gives purple color 


00 - 
70 C 

1 

Conipouod becomes sol in. 
dii Odd minor dianges in 
color reactions occur 

Morphine color becomes bluo 
in II,SO -Are sol 

Cliromato test CHCl, ether, 
benzol hereafter oxt col 
ors from dil sol 
Perchlorate test begins, 
deep violet m cone acid 
sol develops 

75 - 
80 C 

Dionmc dcnratirc begins to 
react like that of morph 
to FcCl 

Codeino gives purple color 

Diontnc begins to react hko 

morphine 


■ 

Codeine dcrivatirc begins to 
react like that of morph 
to FeCI, 

Morphine gives green on 
diin and org solvents ext , 
color*! Codeine begins to 
react like morphine 


105 



Perchlorate test green on 
diln and org solv ext 
colors 

115 j 


Color changes to green in 
H.SO-Ars ool. Organic 
Bolv ext strong colors 


125 



iPerchlorate test color 

changes to green in cone 
' acid sol, Amyl ale ext 
deep color and other sol 
vents some 

140 

H,80^ sol becomes dark 
olive green Amyl ale ext 

slight violet from dil sol 

1 

1 

1 

Chromate test colors on 
diln and extn with Amyl 
ale practically as with 
heating in pure H,SO 
stronger 

IG^ 

Amyl ale ext blue from dil 
Bol green from amraoni 
acal sol 

Colors extracted by organic 
solvents change m amyl 
ale nearly same as with 
heating in pure HjSO, 

Chromate test colors change 
as with heating in pure 
H,SO nearly 

Perchlorate teat colors 

change as with heating in 
pure H SO nearly 

ES 

Charring set in 




Note Temperatures are approximate and show when changes have notlceablj begun 
not When the effects are strongest 



















28 


THE JOURNAl^ or LABORATORY AXD CLINICAL JIEDICINE 


oxidaiion can be effected by concentiatcd sulphuric acid e^eii at low tem- 
peiatuies, tliiouf^li the medium of sodium biomide 

It IS just ulien one would least expect it, in sulpliuiic acid solution, that 
it makes a great difteience wlietliei the moiphine is in the form of the hydro 
chloride or the sulphate 


SUMJIART 

I Sulphuric Acid Color Test Moiphine giyes a coloi leaction on heat- 
ing in pure concentiated sulphniic acid to 140° C and aboye For a quali- 
tatiye test the heating is earned to 175° The colois ex ti acted bj amjl 
alcohol from the diluted solution aie especially useful Codeine giyes the 
same test 

n Aisenate Test Moiphine gnes thiee qualitatne coloi tests with 
sulphuiie acid containing a little arsenate, as follows 

1 A succession of colors in the concentiated acid solution on heating 

2 Distinctiye colors exti acted fiom the diluted solution by organic 
solyents, after heating to 130° C 

3 Distmetiye colois exti acted fiom diluted solution by organic sol- 
yents, after heating to 175° C 

The second is the best qualitatiye test, and an excellent one Codeine 
does not giye quite the same leaetion as moiphine Although many authori- 
ties mention the arsenate test, existing desciiptions in books aie without state- 
ments of the requisite temperatuies, and fail to lecognize the inteifeience of 
chloride or bromide 

TIT Chromate Test and Pei chlorate Test Jlorphine giyes a leaction 
with chromate similar to that nitli aisenate Pom phases aie distinguished, 
proyidmg sepaiate tests Colors extiacted bj" solvents aftei heating to (1) 
40°, (2) 100°, (3) 155°, (4) 175° C The chi ornate must not be in excess of 

the morphine, and the test is not of much practical imlue 

Perchlorate gives a test similar to the aisenate test, but not so com- 
plex No color develops until the concentrated acid solution has been heated 
to about 60° C Two qualitative tests are distinguished, as follows 

1 Distinctive colors obtained by heatmg to about 150° C 

2 Distmetive colors obtained by heating to nearly 175° C 

The first of these tests is the better, and should be a useful test of this type 
Chloride does not interfere with the pei chlorate test 

IV Halide-Oxidation Test Morphine when heated with sodium bromide 
in concentrated sulphuric acid solution gives a colored product which or- 
ganic solvents extract from the diluted solution with bright distmetive colors 
Codeine gives the same test This reaction appears to be due to the bromine 
set free by the concentrated sulphuric acid, for when chloride is substituted 
for bromide, and an oxidizmg agent (arsenate or chromate) added, prac- 
tically the same reaction is obtained This is a new and sensitive qualitative 
test Because of this reaction, it is desiiable and to some extent necessary 
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tlmt inoiptnnc (oi cndemo, lioromo, dionino) for tlic arsenate (or chromate) 
test sliould not be in the fonn of the ludrochlonde 

V Miscellnneons Reactions A brief discussion is gueii in this article 
of the reactions or supposed reactions of morphine and codeine on heating 
with phosphate, benzidine, nrsenite, ferric eliloride, or persulphate, in aul 
phuric acid solution 

VI Nature of tlie Reactions In this article the relationship of the ^arl 
ous tests IS discussed together with the changes produced on heating mor 
phine in pure sulphuric acid An attempt is made to explain the clianges 
taking place in these tests ns the result of dch\ dration (although no apo 
morphine is formed), due to the concentrated sulphuric acid, with concurrent 
oxidation (in the reactions discussed in the present paper), due to the ar 
senate, chromate or other oxidizing agent added 

General As qualitatne tests, the following are the best of those de 
scribed 

1 The Halide Oxidation Test using bromide 

2 The Perchlorate Test, uith heating to about 150° C 

3 The Arsenate Test uhen the alkaloid is present as the sulphate or is 
free, uitli heating to about 135° C 

The interference of chloride should be considered a possibility, prior to 
ln^estlgatIon, in all tests in uhicb morphine or one of its denvatnes is 
oxidized in concentrated sulphuric acid solution As heioine and dionme 
are usually, and morphine often sold m the form of the hydrochloride, this is 
an important matter 

It has become eMdent that each oxidizing agent has its characteristic 
reaction with morphine Additional tests similar to those described in this 
paper will no doubt be discovered m the course of time, but it is hardly Morth 
Mhile to look for them Plenty of good tests for morphine are now )^lo^vn, 
it IS only necessary to separate the good from the bad An authoritative 
general review of the tests for morphine should be made, and then analytic 
investigators should turn their attention to other all aloids 
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DISEASES OF THE MOUTH* 


By Sterling V Mead, D D S , AVasiiington, D C 


H ealth is om gieatest asset A clean moutli and sound teeth have a 
ti emendousl impoitant healing on the plnsical condition and efficiency 
of an individual The mouth is subject to as great a variety of diseases as 
any other pait of the system, although their multipliciD is not always ap- 
pieciated Diseases of the mouth may be eithei local in character oi they 
may constitute pait of the pictuie of geneial disease While it has been 
recognized by many foi yeais that oial sepsis causes many^ systemic disturb- 
ances, it has been only lecently that we have learned to know the advantages 
and leal necessity foi a close cooperation between phy'sicians and dentists in 
handling these cases The dentist has learned that he may usually expect 
the most unselfish cooperation fiom the plivsieian, and m return it is ex- 
pected of him that he limit his activities ivheie the service can be better per- 
foimed by the physician, surgeon, oi specialist, and endeavor to aid the 
medical man in his eftoit to eliminate all pathologic mouth conditions 

While it has been common piactice in the past for the dentist to con- 
sider the maxillary sinus his special field, I am suie it has been our expeii- 
ence in Washington and m many othei localities, that the most good may 
be accomplished by the dentist handling the mouth factors and lending any 
fuither seryuce he can to the rhinologist This is true of many other medical 
and surgical problems I believe that the sooner mouth wounds communi- 
cating rvitli tilt maxillary sinuses aie closed, and fuithei treatment triined 
over to the ihinologist, the better the results 

In the study of treatment of diseases of the mouth, I believe it is gen- 
01 ally conceded that diagnosis is of pai amount importance A correct diag- 
nosis IS imperative before the prognosis can be given and the proper treat- 
ment instituted There cau be but one true diagnosis, but many forms of 
treatment in the hands of different men may accomplish the same result A 
thorough understanding of all of the diagnostic methods is essential for the 
successful treatment of a patient who has come to the physician or to the 
dentist for the relief of disturbing symptoms 

A mouth examination should be conducted in a routine manner and the 
results lecorded upon some suitable lecoid chart 

A veiy common misconception of the proper diagnostic methods is the 
practice of many physicians m refer ring patients to the dentist for a radio- 
graphic suivej of the mouth with a request for a radiogiaphic report, and 
theie IS a very prevalent idea that the only prerequisite for a mouth diagnosis 
IS the ability to take good radiograms If a ladiogiaphic examination is to 
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be of an\ great \aluc it should be taken b^ n dentist or plnsician schooled 
in X raj technology and the fuiulanicntal principles of diagnosis, and y\hose 
experience in this field gn cs a more eoritct intoipretation Tlie fact should 
not be oyerlool ed that radiograms of the teeth are in most eases useless 
■without considering the findings of the other diagnostic methods such as 
historj, manifestations of pain, geneinl oral examination jierciission and pal 
pation, exploration, color, conductnity of tenipciatiire, trausiUiiinination, 
electric pulp test bactcriologic exninination, histopathologic examination, 
blood, and other laboratory methods There also seems to be a "yery geneinl 
idea that the pulplcss tooth is the only soiiicc of oral sepsis, causing systemic 
disturbances This is onh one of main factors A Mtal tootli may in some 
instances shoyv periapical disease Pinodontal diseases, and especially perio 
dontoclasia, aie jircscnt in the mouths of most adults 

Other ctiologic factors to be considered are stomatitis of yanous types, 
impacted and unerupted teeth fractures, periostitis raiefjing and condens 
mg ostitis, acute and chionic osteomyelitis necrosis ostitis serrata exostosis, 
myositis ossificans radicular follicular and multilocular cysts and benign 
and malignant tumors, etc 

The yaluc of radiogrnpli\ should not be misundei stood It is relatnc, 
as one yicws the abnormal area by contrast A rndiolucent or ladiopaqiie 
area niaj be hidden or distorted by exposuie fiom dilTerent angles inter 
posing tooth roots or dense bone and thus many infected aieas mnv be oyer 
looked Pathologic areas and areas undeigoing regeneration folloyying opera 
tion should be compared w itU other similar areas m the mouth and contrasted 
Good radiograms are rarely misleading if piopcrh interpreted but their 
possibilities arc limited and the yital factor in determining the presence or 
absence of disease must be the final clinical examination It has been mj 
experience that the postoperatne results are usuallj moie pronounced than 
the radiogram •would indicate 

Inflammation is a cellular defensive reaction against injurj, and infec 
tion IS not the onlj element causing this injury ns it maj be due to trauma 
chemicals, heat, cold, or elcctricitj 

As a result of inflammation rarefaction or condensation of hone maj 
result, or thej may both occur simultnnconslj Ihercfore rarefaction is in 
dicatne of inflammation, yyhich may possibly be from infection and causes 
the radiolucent radiographic appearance Inflammation may cause an in 
creased density of the bone lamella and results m a ladiographic radiopacitj 

The electric pulp testei is a yaliiable diagnostic agent yvhen used y\ith 
transillumination and the radiogram but is not icliable yihen used inde 
pendeutlj 

Transillumination of the teeth gums, and sinuses is indispensable The 
radiogram maj be absolutelj negatne as there maj bo no bone pathology 
shoivn and transillumination maj shoiv definite disease and in some cases 
both of these methods maj be negative and disease maj be present Tians 
illumination is a valuable aid in mal mg a diagnosis of mouth conditions, but 
it has its limitations It is unreliable in disclosing areas of peiiapical infec 
tion, and it does not disclose bone pathology, except yrhere it extends to the 
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soft tissues In otliei woids, the pathology, shown by transiUiimination, is 
due to soft tissue infection 

The fact that the alveolus and gums do not show a shadow, when trans- 
illuminated, does not eliminate the possibility of infection Mj expenence 
is that it IS usually not possible to detect peiiapical infection by transiUumi- 
nation where the periapical disease is not accompanied by periodontal dis- 
turbances 

One of the perplexing problems of oial diagnosis is the unerupted or im- 
pacted tooth, as it should always be considered questionable even though no 
definite symptom of pathology is shown While it is possible in some in- 
stances for pressure of an impaction to give reflex disturbances, I do not 
believe this usually occurs without local symptoms, but I do believe that the 
ostitis and infection about the impaction are the important etiologic factors so 
far as systemic distnibances are concerned 

The removal of impacted third molai*s more than any dental operation 
IS attended with serions consequences Anyone who has attempted much of 
this work will have experienced some very serious results While, as many 
of you realize, this in many' cases is a dangerous procedure, it is difScult to 
educate the public that it is as important to have the proper postoperative 
care in these cases as in tonsil and other opeiations 

It takes experience to teach one that it is better not to remove one of 
these teeth, than to do so and have the patient not remain or fail to return 
for treatment I believe we will learn to hospitalize these patients more 
and more 

% 

A periodontal disease is a disturbance of the periodontal tissues It in- 
cludes all diseases of the tissues surroundmg the tooth root which have then 
origin in the gingivae, periodontal membrane, and gums 

The term “pyorrhea” Avhicli is quite widely used in speaking of these 
conditions has given rise to a great deal of confusion, as pyorrhea, or Bigg’s 
disease, is described as a loosening of the teeth associated with continued 
suppuration Theie are various stages of periodontal involvement, and the 
initial lesion is not associated with suppuration, but only' with simple inflam- 
mation The term “pyorrhea,” therefore, does not convey' any idea as to 
the state of involvement of the tissues Undei peiiodontal disease ve con- 
sider the different forms of recession, gingivitis, hypertrophy, pericementitis, 
and periodontoclasia 

Unfortunately the pulpless tooth problem is one of the phases of our 
work upon which there is a diffeience of opinion 

Badiographically the pulpless tooth may' be functional and harmless if 
the lamina dm a is definite, if the surrounding bone cancellations appeal to 
be normal, as compared with adjacent normal teeth , if there are no clinical 
symptoms of disturbance, if the apex is not hvpoplastic and there is a fillmg 
well mto, but not tluough, the apex 

In doubtful eases where the vitality' test, transillumination, radiograms, 
and other methods do not show definite infection and it is suspected, the 
health of the indnidual must be taken into consideration The pulpless 
tooth 15 m the same category' as the tonsils The diagnosis cannot alway'S 
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bo made from the local appearance, but general symptoms must be cousid 
ered It IS not ahiais possible to CAaininc n tonsil or a pulpless tootb and 
giic a positnc assurance that flicre is no patliologj, eicn in the absence of 
anj apparent infection MHiere sepsis is hnoiin to exist, and other foci have 
been eliminated or ruled out, it mav be necessarj to remove pulpless teeth 
or to open into suspected pathologic bone areas tliioiighout the mouth, even 
though no definite infection is apparent 

I do not agree with the radical who condemns everj pulpless tooth I 
am not pleading for the pulplcss tooth, foi I am verj much afraid of it, 
but I do believe if the patient will present liimsclf in time, and the pulp is 
removed asepticalh and the canals filled properlv that a large percentage of 
Bucli teeth mav be retained I do not believe an infected tooth apex should 
be retained a minute, and I would consider it a waste of time to attempt to 
treat one unless an apicctomv is performed m a selected case 

In determining when to extract a pulpless tooth it is necesbarj to take 
into consideration nianv factors Each case should be handled as good judg 
nicnt and experience indicate, and with but verj few exceptions, my practice 
IS to recommend extraction of 

1 All teeth showing evidence of peiiapical bone involvement 

2 All pulplcss teeth in pifients whose health is serious!} endangered 

3 All pulplcss teeth showing marl cd periodontal bone resorption (perio 
dontoelasia) 

i All pulpless teeth directh bordering on the maxillary sinus 

5 All third molars when pulplcss or causing pressure or decay m other 
teeth 

6 All pulpless teeth when the root formation piecliides the possibilit} 
of a good root filling 

7 All pulpless deciduous teeth 

If I were to make an} specific lecommcndation foi proper cooperation of 
ph}sician and dentist, I would call attention to the advisability of personal 
contact The patient cannot be trusted with reports, as they are so apt to 
mistinterpret them If the pli}siuan refers a case to the dentist, it would be 
well to telephone or vvritc to him givung him some idea of the patient's gen 
oral condition, and what is to be determined In man} cases, it is neeessar} 
for the dentist to see the patient after radiograms and other evidence are com 
pleted so that a proper diagnosis ma} be made and an intelligent report and 
recommendation made Patients should be taught the value of preoperativc 
and postoperativ e radiographic examination, as well as laborator} and other 
diagnostic methods 

It IS not enough that a physician advise a patient to go to his dentist and 
have his teeth looked over In many instances the patient is at fault when 
the phvsieian receives an unsatisfactoi} report, ns he fails to advise the den 
tist what IS wanted 

It IS inconceivable and unfortunate that after more than fifteen }ears of 
close studv on the part of medicine and dentistr}, tlieie is still a divided 
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opinion regarding the role of oral sepsis Dentistry has many unsolved pioh- 
lems and much should be accomplished in the field of pieventiou, and care 
of the mouth 

We hear a gieat deal about education of the public in legard to eailj 
recognition of stomatitis and tumors of the mouth, but I wondei just how 
many physicians and dentists aie able to diagnose these mouth conditions when 
they see them I believe that it is appaient to all that theie is gieat need 
foi a more thoiough study of mouth conditions, and pioper tiaining of both 
the physician and the dentist, to enable him to lecognize the character and 
significance of the many oral abnormalities 

1149 Sivteenth Street, N W 


PAEATHYROID EXTRACT AND GLUCOSE TOLERANCE IN 
DIABETES MELLITUS*- 


By 1\Iax Wishnofski, ]\I D , and Jesse M Prankel, MD , Brooklyn, N Y 


I N A PREVIOUS papei one of us* discussed tlie influence of calcium on caibo- 
hydrate metabolism It was shown that theie occui simultaneously changes 
m calcium and carbohjdiate metabolism in disturbances of the adrenal, thy- 
roid, paiathyroid, and pituitary glands and in vaiious miseellaneons patho- 
logic states The lattei half of the paper was devoted to the discussion of the 
relationship of calcium to caibohydrate metabolism in diabetes mellitus It 
will be well to review some of the statements made 

Yon Moraczewski- found an inoidinate excretion of calcium in one case 
of diabetes mellitus A year later he reported cases where the excretion of 
sugar was reduced by the daily ingestion of ten grams of calcium phosphate ^ 
Von Nooiden* observed uniformly a negative calcium balance in diabetes 
This was out of propoition to an increased calcium elimination that might be 
caused by an existing acidosis Palta and Whitney® found that pancreatec- 
tomy was associated with an immediate and lapid elimination of calcium 
This was far in excess of that which could be accounted for by the mild acido- 
sis present The most elaboiate Avork on the relationship betAveen calcium 
and diabetes mellitus Avas performed by Kahn and Kahn ® They first shoAved 
that out of five cases examined all shoAved a definite negative calcium balance 
The patients Aveie kept on a standaid diet for three days duiiiig Aidiich time 
the glycosuria and glycemia Avere determined On the same diet thej^ Ai'ere 
then injected intravenously AVitli varying amounts of eighth molecular calcium 
chloride eveiy fcAv days The glycosuria and glycemia Avere determined to 
observe the effects of the treatment As a result of these experiments they 
concluded that calcium administration definitely reduces glycemia and gly- 
cosuria in diabetes More recentlv the follOAving Avork has been done DaAues, 

' ^roin the Pathologic Department and the Diabetic Clinic of the Jewish Hospital BrooR 
lyn ISr Y 
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Dickens, and Dodds’ obsersed that m rabbits the injection of insulin produced 
a decided inercase in blood calcium Rotlicbild and Jacobsobii® obsersed the 
same finding in man , this could not be confirmed by Ilarrop and Benedict ° 
Employing the glucose tolerance test ns an index of the seeeritj of dia 
betes, it nns shown be one of us' that talciiim administered intravenouslj in 
no nne ameliorates the diabetic state 

It uas decided to continue this nork and studs the influence of parathj 
roid extract on glucose tolerance in diabetes niellitiis This subject is inter 
esting from tuo standpoints first the paratlij roids are of the glands of 
mternnl secretion and niniij of the latter are intimateh associated iiith 
carbohjdrate metabolism, and secondli, the parathsroids exert a potent influ 
cnce on calcium metabolism or to put it in the i\ ords of Collip ''' ‘ The fune 
tion of the parathj roid hormone appears to be that of a regulator of esleium 
metabolism, and its action is primnrilj as a calcium inobilizcr ’ 

Eppingtr, Falta, and Eudinger," also Marine," obseised a dimmished 
tolerance for glucose in psratln roidcctomized dogs but not in the tetain of 
man Underhill and Blatlieniiek' obstned that thj roparathj roidectomj 
causes hjpoghcemia and that the normal glucose lei cl is restored be calcium 
injections Tlici concluded that calcium mav plaj an important role in 
maintaining the equilibrium of the blood sugar regulating mechanism 

In discussing oarbohidrate metabolism tno important phases must be 
considered one, the oxidatiou of glucose which can be studied from the res 
piratorj quotient, and two, the storage of carbobjdratcs (glj cogenesis and 
gh cogenolj sis) These two phases are separate and distinct Adrenalin 
engenders an increase in the oxidation of glucose and glj cogeiiolj sis Insu 
hn faiors glj cogenesis and an increase in the oxidation of glucose Cam 
midge and Howard lia^e made some interesting studies on the influence of the 
various hormones on carbohjdrate metabolism Onlj those findings that are 
releiant will he mentioned It was found" that the injection of parathyroid 
extract mto fasting rats and guinea pigs caused no change m the rcspiratorj' 
quotient The injection of parathj roid extract and one half unit of insulin, 
however, produced a oliange in respiratorj quotient and oxjgen consumption 
resembling that previously found to follow the injection of two units of insulin 
alone They studied also" the influence of the various hormones on the glj 
cogenolj tic activity of diastase in vitro Adrenalin accelerates glyoogenolj sis 
Thyroid extract has no influence on glj cogenolj sis, but it markedly augments 
the action of adrenalin Insulin diminishes glj cogenolj sis Parathvroid 
extract bj itself has no influence on glj cogenolj sis, but it increases consid 
erably the inhibiting action of insulin Thej conclude as follows "It would 
seem that the parathj roids are related to the internal secietion of the pan 
creas in much the same waj as the thjroid is to the internal secretion of the 
adrenals ” 

Winter and Smith"" observed that parathyroid extract alone had no effect 
on blood sugar concentration , but when combined with insulin only one third 
to one fourth the usual dose of the latter was necessary to induce convulsions 
Forrest"* also noticed that parathyroid extract had no influence on the blood 



38 


THE JOURNAL OF LABORATORA AND CLINICAL MEDICINE 


b This IS also true of the foxty-five minute postcibum blood-sugar con 
centration 

c In the two-hour postcibum blood-sugar concentration one case shows 
no change, in foui, that of the second curve is higher than that of the first, 
and in six, the reverse is tiue 

d In the three-houi postcibum blood-sugar concentiation two cases show 
no change, in five, that of the second curve is higher than that of the first, 
and in four, the reveise is tiue 

One IS forced to conclude that paiathjuoid extract does not appreciably 
infiuence the blood-sugar curve 

e Glycosuria — Three cases shoxv an increase in glvcosuiia after para 
thyroid administration, four a decrease, and tv o no change 


SUMMARY AND CONCLUSIONS 

The literature on the lelationship of calcium to diabetes mellitus and of 
the parathyroids to diabetes and caibohjnliate metabolism in general has been 
revived One vould gathei fioni the voik of Cammidge and Howard” “ and 
others that although by itself paiathjroid extiact has no influence on caibo 
hydrate metabolism, it distineth augments the potency of insulin The ad- 
ministration of glucose causes a seciction of insulin into the circulation The 
glucose tolerance test may be consideied an index of the amount of insulin 
secreted If parathyioid extiact increases the potency of insulin, tins should 
make itself eyident in a i eduction in the height and length of the blood sugar 
curve and in the amount of glycosuria We did not find this to be the case 
Our results are completely at variance ivith those of Cammidge and Howard 
and others If we are to assume that paiathyioid extract-Collip constitutes 
the sole active principle of the paiathj roids, then ive aie forced to conclude 
that the latter are not concerned v itli carbohydrate metabolism 

We are indebted to Dr Max Ledeier, directoi of the laborator}’’, foi help 
ful suggestions, and to Di Edmund Shlevin foi the use of the cases in his clinic 

REFERENCES 

iWishnofskj, M Studies in Cileium md Carbolij dnte Metnbolism I Calcium and 
Glucose Tolerance in Diabetes Mellitus, Jour Lab and Clin Med, 1927, wi, 
133 138 

2Von Moraczewski, W Stoffwecliselversucli bci Diabetes Mellitus, Centralbl f mn Med, 

1897, xviii, 921-932 

sVon Moraczewski, W Stoffweclisehersuch bei Diabetes Mellitus, Ztsclir f klin Med, 

1898, xxxiv, 59-65 

iVon Noorden, C Metab and Pract Med , 1907, in, 600 

tPalta, W , and Whitney, J D Zur Kenntnis des Eiweiss- und Mineralstoffwcchse s 
pankreatischer Hunde, Beitr z eliem Phys u Path , 1908, \i, 224-228 

cKahn, M , and Kahn, M H Lime Deficiency of Diabetes Mellitus, Arch Int Me i 
1918, xviii, 212 227 

"Davies, D T , Dickens, P , and Dodds, E C Obsen ations on Preparation, Properties, 
and Source of Parathyroid Hormone, Bio Chem Jour , 1921, xx 695 702 

sKothchild, E, and Jacobsohn, M Der Einfluss von Insulin auf die Blutzusammensetzung 

beim Diabetes Mellitus, Ztschr f klin Med, 1926, ci\ 70-79 

sHarrop, G A, and Benedict, E M The Participation of Inorganic Substances m 
Carbohjdrete Metabolism, Jour Biol Chem, 1924, liv, 683-697 

loCollip, J B The Calcium Mobilizing Hormone of the Parathyroid Glands, Jour Am 
Med Assn, 1927, Hxxviii, 565 



NEW lono ncRi\\Ti\Es or piitiivlei\r 


39 


iiEppjngcr, Fnlta, and Eudiiiger Quoted in Birkcr'a Endocrinology and Metabolism, 1922, 
1 63'" 

* Marine Quoted m Barker's Endocnnologj niid Metabolism, 1922, i G35 
isCammidge, P J and Howard, 31 A H Interrelation of Insulin and other Gland Et 
tracts in Metabolism, Jour Metab Besenreh 1024, m 189 
*<Cammidgo, P J and Ilounrd, If A 11 Influence of Insulin upon Actiuty of Diastatic 
Itrment of Lner Jour Metab Besenreh lOSo, r 95 105 
i^Winter, L B, and Smith, W On n Possible Belition between the Pancreas and the 
Parathyroids, Jour Physiol 392o, l\iii 108 110 
J'^Forrest, W D Effect of Parathyroid on Blood Sugar Cum After Insulin Brit Med 
Jour, 3923, li 016 017 

i^Petty, O II , Stoner W If and Schaffer, If W Clinical Application of ParathyToId 
Extract, 1026 xhi, 173 182 

'sKramor B , and Glttolman, I F Technic for Quantitative Fstimation of Glucose m 
Small Amounts of Blood Jour Am Med Assn 1023 Ixxxi, 1171 
^^Fostcr, G L Some Comparisons of Blood Sugar Concentration in Venous Blood and in 
Finger Blood Jour Biol Chetn 1923 Ir, 291 301 

544 Williams Vvemje 


NEW lODO DERIVATIVES OP PIITHALEINS* 


E\ rREDEnicK R Greevbaum DSt PniWDELPnn, Pa 

N 

H ALO&ENATED plitlialems hfl\e recently moused a gieat deal of inter 
cst They hn^e been introduced for cliolecystograpliy by E A Gralnm 
and his coworkers ^ He in\ estimated tctraiodoplienolphtbslein and tetra 
bromophenolphthalcin Toda-v tetraiodophcnolphthalejn as a sodium salt 
tetrabromophenolplithalein, and tetrachlorphenolplithalcin are prepared and 
marketed by a number of American manufacturers The^ are being used in 
cholcoc^stography 

The \er\ unpleasant side reactions that occur after intra-venous injection 
of these compounds show that they are still 'very toxic, and hence a search for 
new iodine compounds in this series of phthaleins was indicated The iodine 
compounds were preferably synthetized on account of the high atomic weight 
of iodine and for the purpose of cholecystography was absolutely essential 
to make these drugs efficient 

Previous to this time, halogemted plithaleins haa-e been considered ira 
portant from two points of \iew first os indicators, and second for spectra 
absorption Tetrabromophenolplithalein and tetrabi omofluorescem were 
studied by D L Pratt, P B Doam, and A W Har\ey ® 

Por thib in\ estigatiou the two different isomers of tetraiodophenol 
phthalein, tlie a tefraiodopiieiiolplitiialein and then the ^ tetraiodophenol 
phthalein were prepared Then a completely saturated iodine compound of 
phenolphthalem was synthetized, namely, octoiodophenolphthalem, which as 
far as I am aw^re has not been prepared before Tins compound should pro%e 
of immense inteiest in cholecy stography as it has the liighest molecular 
weight of them all Its exceedingly high content of iodine should pro\e very 
advantageous in this field 
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sugar level, but that Avhen it vas combiued vitli insulin it caused a more 
marked lowering of the blood-sugai concentiation than when insulin was 
given alone Pettj% Stonei, and Scliaftei'" did not find it possible to reduce 
the insulin dosage in seveie diabetics by using jiaiathyroid extract 

It may be stated that the administration of glucose causes an outpourmg 
of insulin into the ciiculation of all indniduals except absolute diabetics The 
amount of insulin dischaiged depends on whethei the individual is normal or 
diabetic, and in the lattei on the scA'erity of the diabetes If we are to accept 
the findings of Cammidge and Howaid,^^ namely, that parathjwoid extract 
augments the capacity of insulin for glj’-cogenesis and the oxidation of glu- 
cose, then the carbohj’’drate tolerance of a diabetic to whom glucose and para- 
thyroid extract have been given should be inci eased This paper is de'voted 
to the study of the influence of paiathjroid extiact on the glucose tolerance 
test in diabetes mellitus 

A direct and accurate method of estimating the tolerance of an individual 
for earbohv drates is the glucose toleiance test A normal individual when 
given 1 75 grams of glucose per kilogran^of bodj weight on a fastmg stomach 
shows a blood-sugar curv^e as follows the maximum increase usually occurs 
at the end of one-half hour and is never more tlian from 30 to 50 per cent 
above the fastmg level, at the end of two hours the fastmg level should be 
legamed No glycosuria should occur In diabetics the curv’e is equallj 
characteristic, the maximum increase is much greatei and the fasting level 
is not regamed for many hours Glycosuria occurs depending on the height 
and length of the curve and the renal threshold of that individual for glucose 
The mdices of the severity of any case therefore are the height and length of 
the blood-sugar curve and the amount of glycosuria 

The influence of parathyroid extract on the glucose tolerance test in dia- 
betes was studied Eleven cases suffering from diabetes of varymg degrees 
of seventy were chosen The procedure was as follows each patient after 
fastmg fourteen hours received 100 grams of glucose in the form of a 50 pei 
cent solution Pour blood specimens were taken one, a fastmg level immedi- 
ately before mgestion and three at the followung periods, forty-flve mmutes, 
two hours, and three hours after ingestion During this period the urine was 
collected and its glucose content deteimmed by Benedict’s method The esti- 
mation of the blood sugar was by the Kramei-Gittelman’® method m which 
blood IS obtained by pricking the fingei tip It has been showm by Poster 
that the sugar content of such blood is identical with that deiived from the 
radial artery , m other words blood from the finger tip may be considered 
arterial blood Two days later a similar procedure was carried out Iii 
mterval between the tests parathyroid extiact-Collip (Eli LiUy & Co ) was 
given The dosage and time of admmistration are indicated in Table I Some 
of the cases received calcium lactate by mouth m addition to the parathyroid 
extract An analysis of the results (see Table I) reveals the followmg 

a Pastmg level ^In the first eight cases the fastmg level blood-sugar 
concentration of the second curve is lower than that of the first, m the last 
three, however, the reverse is true 
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b This IS also true of the forty-five minute postcibum blood-sugar con- 
centration 

c In the two hour postcibum blood-sugar concentration one case shows 
no change, in four, that of the second curve is higher than that of the first, 
and in six, the reverse is true 

d In the three-hour postcibum blood-sugar concentration two cases show 
no change, in five, that of the second curve is higher than that of the first, 
and in four, the reverse is true 

One IS forced to conclude that parathyioid extract does not appreciably 
influence the blood-sugar curve 

e Glycosuria — Three cases shoiv an increase iii glyeosuiia after para- 
thyroid administration, foui a decrease, and two no change 


SUMMARY AND CONCLUSIONS 

The literature on the relationship of calcium to diabetes mellitus and of 
the parathyroids to diabetes and eaibohydiate metabolism in general has been 
revived One would gather from the uoik of Cammidge and Howard'^' “ and 
others that although by itself parathyioid extiact has no influence on caibo- 
hydrate metabolism, it distinctly augments the potency of insulin The ad- 
ministration of glucose causes a secretion of insulin into the circulation The 
glucose toleiance test may be eonsideied an index of the amount of insulin 
secreted If paiathyroid extiact inci eases the potency of insulin, this should 
make itself evident m a reduction in the height and length of the blood-sugar 
curve and in the amount of glycosuria We did not find this to be the case 
Our results are eompletelj' at variance with those of Cammidge and Howard 
and others If we are to assume that parathyroid extract-Collip constitutes 
the sole active principle of the parathyi oids, then we are forced to conclude 
that the latter are not concerned with carbohydiate metabolism 

We are indebted to Dr Max Lederer, director of the laboiatory, for help- 
ful suggestions, and to Dr Edmund Shlevm foi the use of the cases in his clinic 
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iodo derivativks op piithaleins* 


Bt Frederick R Greenrwm DSc, Piiii^adelphia Pa 
\ 

TTALOGENATED phthnlems» Ua\e receuth aroused n gitat deni of inter 
est The\ ha\e been introduced for cho!oc\8t0craph\ bt E A Graham 
and his couorKcrs^ He in%estigated tetraiodophcnolphthalcin and tetra 
bromophenolplithalein Toda 3 tetraiodophenolphtlialem ns a sodium salt, 
tetrabroinophenolphtholcin and tetnchlorphcnolphthalem are prepared and 
marketed b> a number of American manufacturers Tliej are being used in 
cholcoc\ stographj 

The \eT} unpleasant side reactions that occur after intra\enous injection 
of these compounds sliou that thej are still \erj toxic and hence a seaich for 
new iodine compoimds in this senes of phthaleins was indicated The iodine 
compounds u ere preferably sy nthetized on account of the high atomic weight 
of iodine and for the purpose of cholecystography was absolutely essential 
to make these drugs efficient 

Pre\ious to this time halogenated phthaleins ha\e been considered im 
portent from two points of view first os indicators, and second for spectra 
absorption Tctrabromophenolphthalem and tetrabromofluorescem were 
studied by D L Pratt, F B Doam nnd A W Harvey ^ 

For this in\estigation the two different isomers of tetraiodophenol 
phthalem the a tetraiodophenolphtlialem and then the ^ tetraiodophenol 
phthaleiu were prepared Then a completely saturated iodine compound of 
phenolphthalein was sy nthetized namely octoiodophenolphthalem, which as 
far as I am aw^ire has not been prepared before This compound should pro\e 
of immense inteiest in cholecystogiaphy as it has the highest molecular 
weight of tliem all Its exceedingly high content of iodine should prove ^ery 
advantageous in this field 
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The introduction of iodine was accomplished hy seveial methods Phe- 
diodo-dinitio-phenolphthalein, and lodme introduced into dinitrofluorescem 
gave di-iodo dinitro fiuoieseein Metacresolphthalein gave diodo-metacresol- 
phthalein Rhodamine B gave by one method a mono-iodo ihodamme B, and 
by using another method a diodo-ihodamine B was obtained Thymol- 
phthalein gave when treated with iodine a mono-iodothymolphthalein, but no 
diodo compound could be prepared 

The introduction of iodine was accomplished bj several methods Phe- 
nolphthalein is the phthalein which is the easiest to halogenate as the higher 
homologues often requiie more energetic methods used than the one in the 
case of plienolphthalein The lodo compounds obtained weie analyzed for 
iodine by the Carius’ method 


EXPERIMENTAL PART 

oc tetraiodophenol phthalein of the following structural foimula was pie- 
paied by the well-known method of Classen and Loeb^ 


CeH,-C 


C 0 — 0 




I 

OH 

I 


It is an amorphous white povder, insoluble m cold or hot water and in- 
soluble in acids, soluble, however, in hot ethyl alcohol, in ether and other 
organic solvents, and soluble in dilute alkalies with a blue color This color 
disappears on the addition of more alkali The compound decomposes at 
220° C giving olf vapors of iodine The compound 


/ 


C 0 — o 


\ 


CoHJ^OH 


analyzed for iodine gave 61 6 pei cent, and calculated to contain 61 8 per 
cent of iodine 

In order to prepare the isomers to the above compound, namely, the 
^-tetraiodophenolphthalein, the structural foimula of it looks as follows 


I 
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CO— 0 /—x 
/\ l/\_/ 
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I \_/ 


OH 

OH 


It contams the four atoms of iodine m the phthalic acid ring, while the alpha 
compound contains the iodine in the phenolic rings It was necessarj^ to 
first prepare tetraiodophthalie acid anhydride, and then to fuse this com- 
pound with phenol to foim /3-tetiaiodophenolphthalein 
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Telrawdophtitahc mul anhyihule was prepared necording to DRP 
50177, January , IBS') jn tlie following wai 20 g ot pliHialic acid anlndiide 
was dissohed in 480 g of 15 per cent SO, eontaiiiiiig fuming siilpluiric acid 
and was Iieated to 00“ to 100° C Then 80 g of iodine was gradunllj added 
and tlie fcmperatiire laised to 18° C, and kept there until the reaefioii was 
o\er It was then allowed to cool, the acid was decanted washed with sodium 
bisulphite, filtered and washed with SO containing water to renioae free 
iodine, and lecrastallired from hot glacial acetic acid The compound oh 
tamed represented a acllow prism anth a melting point of 134° C It is 
insoluble in water and organic sohents, soluble in hot glacial acetic acid and 
also soluble in hot potassiiiin or sodium hadroside under formation of the 
potassium oi sodium salt of tetraiodo phthalic acid of the following formula 

I 


I 


COOK 


I 


COOK 


1 

In order to prepare now the /S tetraiodophcnolplithalein, the tetraiodoplitbalio 
acid anlij dride is fused w itli phenol in the follow iiig manner 1 mol of tetra 
lodoplitlialic acid aiiln dride and 2 mol of stannic cliloiide arc heated in an 
oil bath to a temperature of 140° C for seieral hours At first the compounds 
begin to molt, but soon under the dehydrating influence of stannic chloride a 
ohemical reaction takes place winch is esident bv the change in color from a 
light jellow to a pink, to a red and finall} to a dark red A combination oo 
ourred according to the following equation 

CIO " +'2HTc„n.OH 
>0 ■■ 

CO 

The dark red fusion obtained uas extracted after cooling with hot water 
to dissolve the stannic chloride The icsidue is dissohed in uarm dilute 
(15 20 per cent) sodium Iijdroxidc solution and this pinl or reddish solution 
IS filtered off from the insoluble portions uhich consist of unchanged tetra 
lodophthalic acid anhydride The filtered solution is acidified with dilute 
hydrochloric acid, filtered, washed rcdissohed m sodium hydroxide, acidified 
again and filtered, and washed with hot uafer until free from acid and dried 
The analvsis gave 57 75 per cent of iodine and calculated, for CjoHgO^IcNa 
“ mw 866, should be 58 6 per cent of iodine 

The free ^ tetraiodophenolphthalein represents an amorphous powder in 
soluble in cold or hot water insoluble in all common organic solvents, but 
soluble in alkalies uith a pink to a reddish color uhich disappears on addition 
of strong alkalies The a tetraiodophenolphthalein gives a blue color vith 
dilute alkalies 


CeH^OH 

/ 

c— c^n^oH 

HO + C„I.<^ ^0 
CO 
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Fiom tins ^-tetraiodophenolplitlialein, the octoiodophenolphthalem was 
prepared as follows 

Tixenty gin of b-tetiaplienolphthalein was dissoh^ed in excess alkali, and 
to this solution 72 g of iodine which was dissolved in 84 g of 20 per cent 
sodium hydroxide solution ivas added under Stirling and heated to boilmg 
Then it was gradually acidified by adding m a fine stream glacial acetic acid, 
under constant stiiimg and heated to a boil for one-half hour, after this time 
it was neutralized with sodium hydroxide solution and then rapidly acidified 
with hj'drochloric acid It was again heated to a boil, allowing the super- 
natant solution to settle, decanted, and then filtered off the precipitate and 
then Avashed with water until free from acid The precipitate vas redis- 
solved 111 sodium hj'di oxide, sodium bisulphite added to the solution and acidified 
which precipitated the lodo compound and at the same time liberated sulphur 
dioxide fiom the sodium bisulphite, this remoies any free iodine included 
in the precipitate of octoiodophenolphthalein The precipitate Avas then 
filtered off, Avashed thoroughly with Avatei until fiee from acid oi any other 
impurities, and dried in vacuum desiccator to constant Aveight The analysis 
gave 76 25 per cent for iodine and calculated for C.oHoOJs (m av 1326) the 
iodine content should be 76 60 per cent 

DetoiodophenoIpMhaleni is a yelloAv crystalline substance insoluble in cold 
or hot Avatei easily soluble in dilute alkalies, the solution having a faint green- 
ish color This substance on account of its high molecidai Aveight (1326) 
and its high content of iodine 76 25 per cent is paiticulaily suitable for ex- 
perimentation in cholecystogiaphy, and the attention of physicians Avork- 
ing along these lines should be directed to this ncAV and very interesting 
iOdophthalem 

The next lodophthalein prepared used as a starting material dinitrophenol- 
phthalein Dinitrophenolphthalem Avas prepared according to the German 
patent in the folloAving Avay 100 g of phenolphthalein Avas dissolved 
or suspended in 100 c c of glacial acetic acid, and is then gradually treated, 
under cooling and stirring, with a mixture of 70 parts of nitric acid (specific 
giaAuty 148) and 210 parts of concentrated sulphuric acid, care being taken 
that the temperature remains at 20° C The liquid after all the acid has 
been added gets slightly Avann and on cooling and standing a yellow crys- 
talline uitro compound of phenolphthalein is precipitated, which is filtered 
and Avashed It is then reciystallized once from boiling glacial acetic acid 
and represents dinitropheiiolphthalein 


CO — 0 

/ NO; 


\ 


\_/ 


OH 





Dinitrophenolphthalem is a yellow crystalline substance, meltmg point 
196° C , insoluble in cold or hot water, soluble in sodium hydroxide AVith an 
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onnge color, and can be rcprecipitated with an acid It is shglith soluble 
in ctlnl alcohol and inetlnl alcohol, sliglitlj soluble in ether, onsilj soluble 
in hot glacial acetic acid from nhieli it can be recnstillized The amhsis 
for nitrogen ga\e G 7'i per cent and G 93 per cent, and calculated foi 
C oH, 0,N the nitiogcii anioiiiits to 6 8G per cuif 

This pure dinitrophcnolphthaloiii «as used foi the introduction of iodine 
■nliicli resulted in the foriiiation of tUoilodmiliophenoJphlliulcut 

Ports grams of diiiitroplienolphthalciii «as dissohcd in 40 of 20 pei 
cent sodium hidroxidc and 300 g of nater This solution avas boiled and 
filtered Then 120 g of unsublimed metallic iodine iias dissohed in 140 
g of 20 per cent NaOII solution and 300 g of water The two solutions 
avere now poured together and 12o g of glacial acetic acid was added 
sloavlj under stirrin^ This addition of ate tic acid caused the libeiatioii of 
iodine in a finela suspended state and the substitution now tabes place It 
was heated to a boil and kept boiling for about one half hour Then 85 g 
of 20 per cent IsnOII solution aras added to neutralize the acetic acid and 
then rapidlj acidified with 125 g concentrated hj drocliloric acid and 125 
grams of aaater, boiled for a short tiiiic allowed to settle the supernatant 
iodine solution aaas decanted the precipitate aaas washed with hot water, 
filtered and aa ashed again aaitli aaatei until the wash wafer avas almost coloi 
less Then the piecipitate aaas dissolaid in dilute sodium lijdroxide, filtered 
and precipitated with concentrated hadrocliloric aeid This precipitate aaas 
filtered off and redissolaed in NaOII, rcprecipifated and avashed free from 
HCl If neccssara, sodium bisulphite aaas added before acidifjing it and 
then nci added , this remoa es the free iodine present This a elloav preeipi 
tatc aras then thoroughlj dried on a steam bath and then in a desiccator 
The anal} SIS for nitrogen using the Kjeldalil reduction method and for 
iodine using Carius’ method gaae the following results 


calculated for C „II,„0,N I 
for nitrogen 
found for nitrogen 
calculated for iodine 
found for iodine 


4 2 per cent 
4 3 per cent 
38 4 per cent 
38 21 pel cent 


So that the formation of diododinifrophcnolphthalein was established, 
and arould have the folloaring structural formula 


CO 0 


\ 


\ 


V 


NO 

<3 OH 
I 

\ NO 

^OOH 

I 


Diododmitrophenolplithalein. is a light yellou amorphous powder with n melt 
point of 249° to 250° C, insoluble in cold and hot water, soluble in NaOH 
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With an orange color, insoluble in the usual organic solvents, soluble in glacial 
acetic acid No more iodine can be introduced as all the ortho positions are 
occupied 

The next highei Iiomolog of plienolphthalein, namely, fluorescein was 
nitrated according to Beilstein ® One part of fluorescein was dissolved in 10 
parts of concentrated sulphuric acid, kept at 0° C and 2 parts of concentrated 
fuming nitric acid was added, then poured on ice and filtered, the precipitate 
was Avashed, redissolved in niethvl alcohol, filtered and precipitated in H^O, 
filtered and dried 

The analysis foi nitrogen gave 6 51 per cent, while calculated foi 
CooHioOoNo gave for nitiogen the value 6 6 per cent So that the dinitro- 
fluorescein of the following foimula ivas obtained 



It represents a yelloivish orange poAvder, soluble in sodium hydi oxide 
Avith a reddish-hlue tint, insoluble in cold or hot Avatei, and insoluble in or- 
ganic solvents 

The introduction of iodine into dinitiofluorescein gave a neAV derivative, 
e g, the dinitrodiodofluoiescein, which was prepaied in exactly the same Avay 
as the diododinitrophenolphthalem 

This method of introduction of iodine as described above proved satis- 
factory in all fluorescein derivatives and in many other plithaleins 

The diododinitrofluorescem, Avhen analyzed yielded for CooHsOoNjL 


for nitrogen calculated 
for nitrogen found 
for iodine calculated 
for iodine found 


4 1 per cent 
4 1 per cent 
37 7 pel cent 
37 1 pel cent 


So that the folloAviug structuial formula must be assigned to this compound 


NO„ 
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It IS an oiniige red nniorpliotis po«cIer, insoluble m cold and hot water, 
soluble in ctbil and nietlnl alcohol, and soluble in ether, soluble in caustic 
soda solution iiith a blue eoloi, and on acidification tbe diododinitrofluores 
cein IS precipitated 

jMetacresolphthalcin is a rcllonish broiin amorphous powder winch was 
prepared bi fusing nieta cresol and phthalic acid anlndnde together in tbe 
same waj as metacrcsolphthalcin is prepared according to Beilstein ' Meta 
cresolphthalein is soluble in dilute NaOU gning a purple color, and is pro 
cipitated with mineral acids It is soluble in ethjl alcohol and metlnl al 
cohol, and all common organic sohcnts in concentrated sulphuric acid it 
dissohcs with a brownish color 

From metacresolphthalem an lodo compound was prepared and proied 
to be diodomctacrcsolplilhalein in the following manner 10 g of meta 
cresolphthalein was dissohed in an excess of caustic soda This solution was 
filtered and 20 g of iodine and 20 g of potassium iodide dissolied in 
100 e c of water were added gradualh under stirring for two hours, acidi 
fled with Indrochloric acid filtered and washed rcdissohed in sodium lij 
droxide, and reprecipitated with IICl This procedure was repented twice, 
then filtered and washed with water to free from HCl and dried on a steam 
bath and annljzcd 

The anahsis caleulated for C II,,OJ gaie foi iodine 42 4 per cent, and 
the iodine found was 42 0 per cent Therefore the formula of this compound 
looks as follows, with a molecular weight of 598 


CO 0 

/Nc^L 


CII, I 


\ 




OH 


\ 




\ 


\<_>OH 
CH, I 


Diodometacresolplitlialein a brown ainoiphous ponder, melting point 
of 214 C, insoluble in cold and bot water, insoluble in ether somewhat 
soluble in etbjl and methyl alcohol, ■ver 3 ' slightly soluble m dilute sodium 
hydroxide, it dissolves to form a dark brown solution It is interesting to 
note that this exhausti\e method foi the introduction of iodine does not 
furnish a tetraiodometacresolphthalein, as would be expected, but only a 
diodometacresolphthalein in spite of the fact that the four ortho positions 
are according to the above formula not occupied ^ 

The next compound tried was rhodamine B The commercial compound 
available is the hydrochloride of tetraethyldiaminophenolphthalein. of the 
following formula 
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N(C„H ),HCL 

CeH,/ 

/ \ 

C,H -C 0 

I I \ / 

C 0 — 0 C„H,\ 

N(C„HJ_HCL 

This rhodamme B was treated by two methods foi the iiitioductioD of iodine 
The direct addition of a solution of iodine and potassium iodide to an al- 
kaline solution of ihodamme B lesulted in a monoiodoihodamine as the 
analytical figuies show 

calculated foi nitrogen 
found foi nitrogen 
calculated for iodine 
found foi iodine 


4 90 pel cent 
4 60 pel cent 
23 30 per cent 
22 70 per cent 


So that the compound obtained was a monoiodo compound of this formula 


CO- 

/\ 


I I 


-0 


\ 




\ 


\ 


\ 


N 

\ 

/ 


0 


\ / 

I 


It is of couise clear that this is an unsaturated compound, hut every at- 
tempt to intioduce more iodine by the use of this method failed At last the 
following method yas tried and resulted in a diodoihodamine B 2 2 g of 
highlj'^ puiified ihodamme B was dissolved in 200 c c of watei, and to this 
solution 2 3 g of lodinetrichloride dissolved in 100 c c of watei containing 
10 c c of concentrated hydrochloiic acid was added Immediate precipitation 
of a 1 eddish floeculent compound occuired This was filtered off and washed 
with Avater until all the acid was lemoved, then diied and analyzed The 
analysis shov s 

Calculated foi nitiogen (foi a diodo compound) 4 0 per cent 

found foi nitiogen 3 9 per cent 

calculated for iodine 36 4 per cent 

found for iodine 36 3 per cent 

So this iindoubtedlj shovs that the compound obtained was di-iodo-rhodamine B 
It lepresented a reddish-brown poivder, somcAvhat soluble in cold water 
and hot ivatei, insoluble in dilute alkalies, insoluble in acids, very soluble in 
ether, m methyl and ethyl alcohol The low solubility of this compound is 
undoubtedlj" a disadvantage for medical pui poses 

The last phthalem Avhich ivas included in this study ivas thymolphthalein 
Bight and six-tenths grams of thj^molphthalein, obtained horn the Eastman 
Kodak Co , was dissolved m 8 0 g of 20 pei cent sodium hydroxide solution. 
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and GO g of ntor, boiled, and to this solution 24 grams of iodine which u as 
dissolved in 28 g of 20 pei cent sodiiiin lisdrosidc uas added Then CO giams 
of Mater Mas added, boiled for half an hour and acetic acid added, boded again 
neutralized Mitli ^nOI^, and acidified Mitli IfCI, boiled filtered purified, and 
dried on a steam bath and in a dcsiotator 

In spite of this ai^orous iodine iiitiodiietion method onh a inoiioiodo eom 
pound resulted, and attempts to use lodiiietiiehloiidc and lodmtmonocldoride 
resulted in the same monoiodoeompouiids ns the niialjsis sIioms For 
C.H 0,1 

iodine calculated 23 70 per cent 

and for iodine found 23 90 per cent 

So that the obtained compound Mas monoiodothamolphthaleiii of the follOM 
111 " formula 


c 0 

CO— O \X^\t 
\ /I. 


Call, Clla 


HonoiodotliMttolpUtUalciu is a broMii amorphous pouder insoluble in cold or 
hot water, soluble in common orj^anic soli cuts soluble in alkalies with a blue 
color 

Table I compiles the annlitical figiuc;* of the prepared lodophtlmleins as 
well as their molecular weights, ns the high molecular u eight and the iodine 
content are of the utmost impoitance for their use in cholecystography 

A glance at this table will show that from the point of \iew of high con 
tent of iodine and higli molecular weight the best compound is undoubtedl} 
oetoiodophenolphthalein with an iodine content of 76 G pei cent and a molec 


Table I 


Showing tjie Analytical Fioorcs of Prepvbeb Iodopiitualeins 


NAME or PIITIIALEIN 

ELEireVTS 

Ah YLYZED 

TireopT 

FOUND 

MOL^CULXn 

wEianr 

® tetraiodoplienolplithalcin 

I 

61 8 

61 6 

822 

P tetraiodophenolphthalcm (Na salt) 

I 

58 6 

57 76 

SG6 

oetoiodophenolphthalein 

I 

70 6 

70 25 

1326 

uiododmitrophonolphthalein 

N 

42 

4^ 

660 

I 

38 4 

38 21 

•oiododmitrofluoresecui 

N 

4 1 

41 

674 

I 

37 7 

371 

■oiodometacrcsolphthalein 

I 

42 4 

42 0 

598 

Aionoiodorhodamine B 

N 

4 90 

4 60 

567 

I 

23 30 

22 70 

iJiOQorhodamjne B 

N 

40 

3 90 

694 

I 

36 4 

36 3 

■aionojodothymolphthalein 

I 

23 70 

23 96 

636 
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ular -weight of 1326 Next to this comiiound aie the alpha and beta tetia- 
lodophenolphthaleins, so that a phaimacological study ot octoiodophenol- 
phthalem and ^-tetiaiodophenolphthalein seems highly ad-\isable 
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GINGIVITIS, II 

The Clinical Appearance or the Gingivae in Different 
Forms and Stages'" 

By Robert A Keilta, MD, Washington, D C 


T he purpose of this paper is to present the physical characteristics of 
mflammatoij’’ changes in the gingivae, as they were observed in the com- 
posite picture of a study of 5,000 cases as previously reported ^ My ideas on 
gingivitis have been embodied in that report, and the present paper is one 
of a series giving the details of different phases of the subject 

The older teims for inflammatory, exudative and ulcerative changes in 
the gums, such as Rigg’s disease and pyoirhea have been discarded in this 
study The long cumbersome terms, such as “subgingival osteoperiosteal 
periodontitis” have also been set aside m favor of the shorter and equally in- 
clusive term “gingivitis ” Just as the term “pulmonary tuberculosis” in- 
cludes all forms of tuberculosis in the lung in which the pleura, alveoli, 
bionchi, and bronchioles are involved and “tonsillitis” aU changes on the 
surface, in the crypts, in the follicles, and in the i etrotonsillar solitary glands 
of the tonsil, so there is included under the term “gingivitis” aU degrees of 
pathology involving the soft structures of the gums from minor to advanced 
stages including periodontitis or the changes in the tooth socket For the 
sake of the purist there is no objection to the addition of the term perio- 
dontitis when there is x-ray evidence of bone involvement in the chronic 
cases of gingivitis Such a teiminology would then be gingivitis with perio- 
dontitis or gingivo-peiiodontitis This seems unnecessary ivhen it is definitely 
understood that gingivitis includes all of these advanced changes At any 
rate pyorrhea should be dropped from the literature It is too firmly fixed 
to the condition of suppuiatmg gums and loose teeth and can never be made 
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to include the recognition of the enrh clniigcs m the gums ^^hlch are far 
more important in the application of future prophylactic measures 

TIIL NORAIAL CUMS 

The gingnae are soft structures surrounding the necks of the teeth and 
covering the honj javs Tliere is a modified stratified squamous epithelial 
cohering backed up a conum of loose connects e tissue, rich in blood \es 
sels, lymph channels, and submucosal glands Tlie surface of tlie gums nor 
mally does not join the necks of the teeth at a sharp angle but around each 
tooth IS a small anatomic sulcus Ihe actual attachment of the gum is slightlj 
below the general surface with the result that a small circular anatomic 
ditch surrounds each tooth According to Gottlieb the detachment normally 
ne\er reaches the ceraento enamel junction but is alwajs above it The reason 
for Its being considered lower before 1920, it seems to me, was due to the 
fact that pathologic conditions about the gingnae being so numerous, a real 
histologic normal is rareU seen m the adult 

The union of this surface epithelium at the bottom of gmgnal pockets, 
with the peridental investiture of the tooth and the beginning of the pen 
osteum of the tooth socket, is a vcr> vulnerable point At the same time this 
shows a verj variable histologic structure, as has just been stated, not be 
cause it IS variable anatomicaU> but because there are present in most every 
mouth, even at an carlj age, pathologic clianges at this point which, of course, 
give variable histologic changes The interpretation of these changes from 
the purel> histologic standpoint is responsible for much of the discussion in 
dental literature as to just what constitutes the normal The interpretation 
should be made with the pathologj as well as the histologj in mind Suffice 
it to saj that the gingival sulcus when present pathologically, offers one of 
the most vulnerable points in the bodj protective mechanism and pan passu, 
one of the most frequent portals of entry for invasion with microorganisms 

In the attachment of the perfectly normal gums, which are rarely seen, 
to the teeth an anatomic sulcus is not grossly apparent A 22 gauge wire will 
not catch on any shelf formed by the sulcus nor penetrate an> appreciable 
distance between the gums and the teeth When this shelf can be seen or a 
sulcus IS present some pathology has taken place 

The gums nonnallj are not red but are quite pallid or slightly pink 
There is no boggmess so that pressure, unlike the case of the lips, does not 
cause a pallor with a sharp return of capillary blood While the gingivae in 
the normal are supplied with a rich capillary network, this is not as apparent 
grossly as in other mucous membranes of the mouth The surface of the gums 
18 smooth, not glazed, and presents no granularitj Such normal mouth is 
occasionally seen but is very rare Any deviation from this normal consti 
tutes an evidence of pathologic change, the cause of which should be investi 
gated caiefuUy The best examples of normal gums are seen from 18 to 25 
years of age after the trauma of dentition has subsided and before the neg 
lect of teeth has started On the other hand some of the worst mouths are 
seen during these ages It is very rare to see a perfectly normal mouth 
after the third decade 
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TYPES OP GINGIVITIS 

Every mouth is au individual study and subject to conditions peculiar to 
the individual No two mouths aie exactly alike but in the composite picture 
certain types of pathologic changes m the gums present definite groups 
Gingivitis being an inflammation may be fundamentally dnided into acute, 
subacute, and chrome foims The specific mflammatoiy diseases, tuberculosis 
and syphilis, aie not included in this studj' The gums are markedly influ- 
enced in both of these diseases This will be the subject of a sepaiate leport 
All of the phenomena of acute and chrome inflammation of a mucosal surface 
appear in the gums and contiguous struetuies and e-ven involve the teeth 
Thus ruboi, calor, tumor, and dolor constitute the fundamentals of acute 
gingivitis, and exudation, suppuration, and ulceration lepiesent subacute and 
chronic gingivitis While strictly speaking, there is no pathologic entity 
repiesentmg a subacute inflammation, the combination or progression of an 
acute and chronic inflammation is certainly well seen clinically in the gums 

ACUTE GINGIVITIS 

Acute changes in the gums may be localized to the area about single 
teeth, when they aie often tiaumatic m oiigin These include examples of 
traumatic occlusion and may oi ma-v not be comphcated by other etiologic 
factors, infections, operative procedures, dentures, crowns, etc The vast 
majority of acute eases are infectious in origin and involve the entiie 
gingivae both uppei and lowei, central, lateial right or left, and with de- 
grees of severity This is exactly the same as in tonsillitis, the involvement 
here being one tonsil, both tonsils, pillars, fauces or uvula 

In gingivitis the acute piocess is exudative and necrotic with suppura- 
tion and false membrane This is seen in trench mouth and in the acute 
flareup of a chronic gingivitis following, for example, the exti action of a 
tooth The gums are swollen, tender, led, congested, boggy, pit and blanch 
on pressure The anatomic ditches separate from the teeth and aie filled 
with the products of exudation The slightest touch pioduces hemorrhage 
The teeth are covered with sordes (products of the exudate) The gingival 
surface, on the fifth to the tenth day of the disease in very severe cases, may 
be covered with a false membrane which is easily shipped off leaving a bleed- 
ing neciotic and ulcerated surface beneath This often becomes so intensive 
that the entiie gingivae and sides of the cheek, fauces, and tonsils are in- 
volved as a stomatitis The mouth is opened mth difSculty and in fatal cases 
this goes on to cellulitis of the entire face and neck 

All of these changes in degree will be seen m an individual ease depend- 
ing upon the seventy of the infection, the immunity reaction of the patient, 
the time of the mfection, and the eflScacy of the tieatment Acute gingivitis 
IS accompanied bj^ pain which is often exquisite, and tenderness not only in 
the gums but the whole face The patient looks siek and feels bad, the 
result of sj'’Stemic infection The breath is sweetish, offensively foul due to 
the necrosis and to rapid bacterial reproduction with gas formation Most of 
the foul breaths so often attributed to sour stomach and biliousness, if not 
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due to a dccajmg tooth, are due to gingiMtis This is proved bj the charae 
tenstic odors of culture tubes from gingival bacterial flora and bj the prompt 
disappearance of breath odors vihcn adequate local clieniotherapeusis is car 
ricd out AVliile this is the picture of “trench mouth,” an acute, exudative 
and suppurative gingivitis, it is not an ciititj but a part of the general scheme 
of gingivitis Acute gingivitis is sccoiidarilj divided for classification into 
traumatic, exudative, suiiinirntive, necrotic ulccntivc, and membranous forms 

SlUlACUTE OINOIVITIb 

Subacute gingivitis without a dofimte pathologv does not represent a 
large group of cases The group is necessitated bv the patients who show 
subjcctiveh and ohjcctivclv basic chronic clnngcs with varving degrees of 
acute flnrciips These I beluve iiic due to definite cvcles of the infectious 
organisms involved These organisms at different periods in their growth 
represent seviial and asexual stages varving in their toxicitv and thus re 
sponsible for the acute leaetioiis on tin part of the tissue Reinfection also 
plajs an important part in these subacute eases The universal custom of 
hissing and the direct chances for contact is witlioiit doubt the modus operaiidi 
and one of the important leasoiis tor the widespread incidence of gingivitis 

The piotuie of the gums in subacute gingivitis vanes vvitbiii wide limits 
It w ould seem best to restrict this class to cases w itli mild pictures of ehronio 
ehanfcos These show localized or focalized tender areas, where the gums are 
uiidulj boggj In these areas the trenches are deep, almost pochets, with 
hcavj exudate while the rest of the mouth is more or less quiescent This 
group mav also include some of the carlv insidious chronic cases without any 
great activitj There arc frcquentlv evidences of exudation and infection 
These cases are often painless and svmptonilcss and the gums are said to be 
“liealtbj red looking ” Under the same conditions the acute oases vrhich 
have subsided and are becoming earlj chronic raaj also be classed under the 
subacute groups Subacute gingivitis is secoiidarilj divided for classification 
into exudative, reinfected, focalizing and early chrome 

CHRONIC GINGIVITIS 

The group under the classification of throinc gingivitis is by far the 
largest and most of us fall into it Over 90 per cent of tbo 5,000 cases studied 
presented some form of gingivitis and this represents, I believe, a cross section, 
at least, of the people of this country The large group of cases studied were 
mostly residents in the central part of Pennsvlvama During the study I was 
a little fearful that the results mi^ht be a more or less local state of affairs, 
but in the past eight months I have seen several hundred cases in AVashing 
ton, D C , and have found exactly the same conditions and incidence of 
occurrence The Washington oases represent a more selected group havung 
had excellent dental care in spite of which gingivitis had continued to progress 

Chrome gingivitis presents v picture much more varied than either of the 
other two forms This is due almost entirely to the stage of progression of 
the disease It would seem well to first divide them into groups of mild, 
moderate and advanced types There is no sharp line between these oases. 
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all shoir some of the fundamental changes , but the question of severity of 
these fundamental changes, length of time they have developed, and the 
amount of deep bone change, determine then grouping The question of the 
baeteriologic flora in a given case plays a very important role in the study of 
that individual case and this relationship will be discussed in another paper 
So far we have been unable to classify gingivitis on a basis of its different 
types of bacterial infection and protozoal infestation, but accumulation of 
data may provide in the future a more definite classification from this point 
of view 

All cases of chronic gingivitis should have a complete dental x-iay and 
those showing peiiodoiital changes about one or more teeth (now almost uni- 
versally diagnosed as pyorrhea) should be classed as advanced chrome gm- 
givitis or gingivoperiodontitis All such deep changes will be accompanied 
by marked changes in the soft structures The reverse is not true Severe 
and advanced chronic changes may appear m the gingivae without x-ray evi- 
dence of deep peiiodontal change 

The suiface of the gums in chronic gingivitis is larely smooth and glisten- 
ing but IS usually glazed and granulai This granularity is often very 
marked Some gingivae have little blood vessel reaction, especially the long- 
standing chrome fibrous forms and are pallid white, others vary through pink 
and red to deep pm-plish blue I have seen the blueness of passive congestion 
so marked that chronic lead poisonmg had been suspected All chronic cases 
have some degree of swelling, not the boggy edema of the acute cases but the 
fiimer, more tense edema of passive congestion Under appropriate treat- 
ment gums may subside over a half their thickness This swelling is mostly 
fluid but in the advanced cases much cellular reaction with fibiosis of the 
subgmgival mucosa has resulted Some of the moderate eases and many of 
the long-standing cases show a ridging along the gingival maigins often asso- 
ciated ivith recession so that the iidge is a half moon This is always a sub- 
gingnal fibrosis and the lesult of organization fibrogemc reaction agamst 
infection 

Gingival lecession occurs to some degiee even in the mild cases but more 
often IS a part of the advanced changes It is due to the loss of structure by 
ulceration and equally as important to the contraction following efforts at 
repall All of the successfully treated cases will show more recession after 
treatment than before The elimination of sulci physically results in retrac- 
tion of the overlapping gingi\ae and exposure of dentine Such patients will 
often consider that they are worse, the exposed dentine is more tender, the 
gums have receded and more of the teeth are exposed They may even say 
their teeth are elongating or coming out It is well to explain before treat- 
ment that this IS an evidence of repair and that m the end no pain or dis- 
comfort Mill result 

Kecessioii may affect a smgle tooth, a series of teeth as the lower cen- 
trals or may be more oi less general It usually iiii olves the labial and lin- 
gual surfaces, leaving pyiamids of gmgnml structuie between the teeth Oc- 
casionally the reverse is true, marked recession occuirmg between the teeth 
with little on the labial and lingual surfaces This is more apt to be present 
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in subacute and clironic cases folloiiinp a dcstructii c, necrotic acute ulcera 
tile gingiiitis I'lnalli recession nnnssoented iiitli otlier eiidcutes of singi 
iitis appears in a sniall nuinbei of cases of tuberculosis and sj plnlis 

I bale stated tbat the norinal gingnn lias no macroscopic sulcus or trencJi 
at its attaebnient to the enamel of tlie tooth m Inch in the normal, as pointed 
out bv Gottlieb, is aboic the cemento ciiaiiiel line The anatomic ditch is 
therefore an ei idenco of giiign itis and irlicre present if onlj one or tiro mm 
in depth ivill sliow some exudate The same fact mnj be stated in another 
11 aj, the presence of actual exudate no matter hoiv small in amount, in a 
gnigiial sulcus is eiidence of cliroiiie gingiiitis The so called anatomic 
ditch or gingiial sulcus in chronic giiigiiitis laries in depth from one or tiio 
mm to 01 er one cm ii here it extends sometimes bj direct communication be 
low the root tip of a tooth 

In mild and moderate cases of chronic gingnitis, the sulci are not lerj 
deep, usualli not inioliing the periodontal areas, except possiblj about one 
tooth often in the molar areas iilieic for one reason or another the process 
has become adiineed 

The sulci are, gencrallj speaking about eveiilj diiided about most of the 
teeth The more shallow sulci aie about the centrals, growing deeper toiiard 
the molars The depth of the pod ets increases with the progression of the 
disease, and the generallj’ deep sulci arc a part of the adianced cases 

With the deielopment of sulci in chronic gingiMtis exudation from and 
ulceration of the gingiial mucous membrane and submucous connectiie tis 
sue takes place The character of tins exudate \aries within iiide limits and 
will be discussed under the phase of bacterial flora It ts not necoisary to 
express pus from the margins of the gums to make a diagnosis of chronic gin 
givitis The presence or absence of pus is dependent on several factors and 
many cases of apparentlj complete absence of gross pus show a gmgival 
exudate that is microscopicallj teeming -with infection 

One of the maui purposes in tins stud> is to call especial attention to the 
earlj stages of chrome gmgnitis and to urge their recognition Intelligent 
prophylaxis in the eaily cases util do much to save a future trad of diseases, 
not the least of which arc those of the heat I and rheumatic group, and ranks t» 
importance with prophylaxis against the progression of tuherculosis and cancer 
The patients suffering with chronic adianced gingivitis are usuallj aware 
of it The saltj, disagreeable taste of pus, the bad breath odor, the bleeding 
in the gums, the looseness or loss of teeth are all quite manifest They have 
m addition, usuallj been told by their dentists that thej have “pyorrhea” 
and manj have had several courses of treatments of the various tjpes now m 
vogue In spite of all their care their ‘ pyorrhea” is progressing and ihej 
have or have not reached the stage where extraction is necessarv 

Chronic gmgmtis is secondarily divided for purposes of classification 
mto mild, moderate and advanced as far as the degree is concerned Bxuda 
tion, ulceration, recession, and fibrosis cover the gmgival pathology while 
gmgmtis wtih periodontitis may be used to cover the eases with x ray evi 
deuce of osseous destruction 
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CONCLUSIONS 

It IS hoped that, in lepoitmg the results of my observations on studies 
in mouth infections made during the past several years, that the atmosphere 
will be somewhat clarified and not thrown into anj' greater confusion as fai 
as the gums are concerned 

The pioblem of gingivitis as studied grew out of the relationship of 
mouth infections as etiologic foci m thyroid diseases 

The study of gingivitis has i cached certain conclusions that would seem 
to warrant their detailed leport at this time, realizing that an open mind 
should still he held until this troublesome condition is conquered 

Ciitical ohser^atlons of the gums as to appearance hai’e led to the con- 
clusion that the normal gingiva may be said to be almost lare in adults 

The histologic conceptions of the gums in the past must have been based 
upon the results of pathologic changes and not the perfectly normal rela- 
tionship 

The histologic anatomist must definitelj decide just what constitutes the 
noimal gingival sulcus, and the exact relationship between the soft tissue 
cells and the enamel of the tooth This is obvioush quite difficult for lack of 
material from the human mouth 

From the present study it is concluded that any gross evidence of a sulcus 
associated with exudate, constitutes an eaily pathology vluch breaks a line 
of defense allowing a beautiful cultuie bed for microorganisms and piotozoa 
Tim mitiates a postal of entiy which is believed much moie fiequent and im- 
pojfant than loot canals 

A classification of mfiammatoiy changes ui the gums for purposes of 
study and treatment is ofteied m this presentation This is based upon the 
appearances, clmical courses, and pathologic reactions 

The character of the bacteiiologic flora and piotozoal infestation of the 
gingiva, sulci, and peiiodontal osseous structures is most impoitant in the 
whole study, but so fai their relationship cannot be offered as a means of 
classification of diffeient tjpes of gingivitis 

Gmgivitis IS woithy of a continued careful and critical studj of its com- 
plex phases and the laboiatory can accomplish a great deal as fixing much of 
hazmess and contioversj^ concerning it 
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A CASE SHOWING UNUSUAL WASSERMANN REACTIONS' 


B\ James J Short, MD, \nd Margaret F Kelle\, AM, Nen\ York Cm 


A lthough m tlie o\cn\ helming majority of instances the Wassermaiin 
- test gnes reliable and consistent results, there is an occasional rare in 
stance ulicn results obtained aic nholU unreliable Tabulated results a\ith 
such a case thoroughly studied in seaeral laboratories are set forth in Table I 

REPORT OP CASE 

The p iticnt S K femnlo ngc<l nuietccn w is ndxiscd to have n y\nsgcrnnnu test be 
cause of a paroin dun on her finger The scnim was first cxnnnned nt the Laboratories of 
the Life Extension Institute and give complete fixition uith each of tuo antigens Tlicsc 
antigens were obtained from the New Tork State Department of Henltli at Albanj one 
was the plain nlcoholic extract of beef s heart the other the same cholesterohzed Further 
teats were made wlicn the patient reported a negative result obtained a few days later from 
the Laboratory of the New \ork. City Department of nealtli McNciJ's antigens mentioned 
in the table were obtained from the National Pathological Laboratory and were prepared 
by extracting hog’s heart several times with ether dessicating and making up on alcoholic 
extract from the residue to this, 0 - per cent cholesterol was added to form the cholesterolized 
antigen 

Ordinanly %ery good ngreement betuten tbe Board of Health and McNeil 
antigens has been obtained 

The laboratories indicated in the table to ^hich specimens T\ere sent are 
New York State Department of Health Albany, Nen York Cita Department 
of Health, Mr John Koopman Director 505 Pearl Street, National Pathologi 
cal Laboratory, Dr Archibald McNeil Director 18 East Forty First Street, 
Willard Parker Hospital, Sixteenth Street and East Rner (tests made under 
snper\ision of Miss Minnie Wilson) and Laboratory of the late Dr John A 
Pordyce, 8 West Se\enty Seventh Street 

It will be obser\ed from a study of the table that not only avas there dis 
agreement between different laboratories, but in se-veral instances varying 
results in the same laboratory Varying the fixation period slightly frequentlv 
changed the result in our experience There was a tendency in several tests 
with the McNeil antigen for the alcoholic antigen to hold more completely 
than the cholesterohzed 

COMMENT 

We can offer no explanation for the results obtained in this case other 
than to say that such instances do occasionally occur It is questionable if 
this patient was really syphilitic as her condition w ould not justify such a 
diagnosis clinically Unfortunately we ha\e not been able to follow this pa 
tient since these studies were made 

From the Laboratorlea of the Life Extension Institute New Tork 
Received for publication March 13 1028 
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LABORATORY METHODS 


A XEW ALDEHYDE KEAGENT* 


Robert D B\rnakd BB, Chic aoo, Illinois 


T he lole o± acetaldeh^ de in inteiiuediai3 caiboli3 diate metabolism^ and in tlie 
fermentation of vaiious sugais- makes it desirable to secuie a leageiit for 
the quantitatn e estimation ot tins substance in distillates from biologic mate- 
iials The reagent pioblem has been beset b3' man3 difficulties since theie ma} 
be a concuiience of volatile substances 11111611 are closel3r allied to acetalde- 
hyde chemicall3 and ma3, theiefore, intiodiice a considerable eiioi In this 
connection, attention is diiected paiticulail5 to acetone which gives a positne 
Shilf reaction, forms a bisulphite addition compound a C3auh3diin, a h3dra- 
zone, and an oxime just as does aldehide The method of Bougault aud Gros^ 
has been found b 3 Chaikoft and Gee^ to requiie an acetone correction factoi 
The latio of acetone to aldehvde is in some instances gieatl3 in fa^or of the 
foimei so it maj readilj be seen that coirection for the amount of ketone 
piesent maj be unsatlsfactol^ 

It was felt that anv impioveinent upon the leagents in use should embodv 
the following points 

1 The leagent should be selectne oi specific 
2 It should be seusitne aud allow estimation of small quantities 
3 The leaetiou should take place at room tempeiatuie and be fanh rapid 
to minimize volatilization and consequent loss of the aldeh3ffie 

''iVith these tliiee points in mind the iin estigation (the results of vhicli 
aie heiein lepoited) uas undei taken A leagent has been developed which 
appeals to satisfv all the conditions imposed 

REAGENT 

The reagent is a solution of acid fuchsiu (Puchsiu S) decolorized by 
h 3 diazine hjffiroxide It is piepared b3’- adding 75 cc of 2 pei cent acid 
fuchsinf to one litei of 0 042 pei cent hv di azine 113 di oxide in vv atei w Inch bad 
been boiled to 1 educe its caiboii dioxide content (The latter solution can 
be convenientlv made up bv diluting Eastman 42 pei cent hydrazine hydiox 
ide 1-1000 ) Decoloiization is complete at the end of two hours after which 
the leagent is lead^ foi use It has a faint brownish tint which is negligible 
in the Coleman Bell fuehsin but mav be somewhat tioublesome in some of the 
lots piepared bv the National Amlin Woiks The reagent has been kept for 
two months at ice box tempeiatuie without deterioration 

•From the Department of Plnslologt of the UnNersitj of Chicago 

UecelYeC for publication March 0 192S 

t2 5 per cent tvhere Coleman Bell acUl fuchsin 1*5 used 
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A CASE SHOWING UNUSUAL WASSEKJIANN REACTIONS' 


Bi James J Siioet, JI D and MAnoiKET F KEt.LL\ AM, Neu York Cm 


A LTIIOUGII in the o^eniliclniinp majoritj of instances the Wasserinann 
^ test gnes reliable and consistent results, there is an occasional rare in 
stance ■nhen results obtained arc nholh unreliabk Tabulated results nitb 
such a case thoroughh studied in sc\eral laboratories are set forth in Table I 

REPORT OP CASE 

TIic juticnt, S K, fcmnlf n^jed nineteen uns ndxHcd to lm^e n ^\n8scrJnann test bo 
cause of 11 pnrorMcliin on her finger T)ic acrnni wns first exaniined nt tJie Luborntorlcs of 
the Life Extension Institute and gave eoinplete fixation uitli cacJi of two antigens These 
antigens were obtained from (he Kew "iork State Department of Health nt Albany one 
was the plain alcoholic extract of beef s lieart the other the same eliolcsterolizcd Further 
tests were made when the patient nported a iiegalne result obtained a few dn>s later from 
the Laboratory of the New liork Citj Department of Health ‘'IcNeil s antigens mentioned 
m the table were obtained from the National Pathological Laboratory and were prepared 
b> extracting hog s heart several times with ether dessicating and making up an alcohoUc 
extract from the residue to this, 0 2 per cent tholcsterol ^^n9 added to form the cholcsterolized 
antigen 

Ordinarily ^cry good agreement between the Board of Health and McNeil 
antigens has been obtained 

The laboratories indicated in the table to xvhich specimens were sent are 
Nett York State Department of Health Albany , New York City Department 
of Health, Mr John Koopmnn, Director 505 Pearl Street, National Pathologi 
cal Laboratory, Dr Archibald McNeil Director 18 East Forty Fir'it Street, 
Willard Parker Hospital, feixtcentli Street and East liner (tests made under 
superxision of Miss Minnie Wilson), and Laboratory of the late Dr John A 
Fordyce, 8 West Seaenty Se\enth Street 

It will be obseraed from a study of the table that not only yns there dis 
agreement betneen different laboratories but in sea oral instances a ary mg 
results in the same laboratory Varying the fixation period slightly frequentla 
changed the result m our experience There avas a tendency in several tests 
Mith the McNeil antigen for the alcoholic antigen to hold more completely 
than the cholesterolized 

COMMENT 

We can offer no explanation for the results obtained in this case other 
than to say that such instances do occasionally occur It is questionable if 
this patient aaas really syphilitic as her condition aaould not justify such a 
diagnosis clinically Unfortunately we haxe not been able to follow this pa 
Len t since these studies were made 

From the Laboratories of the Life Extension Institute New York 
Received for publication March 13 1938 
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POSTER METnOD OF INSTRUCTION IN A DUBLTIC CLIMC 


67 


A snnjJar case iins rccoriiJi seen bi one of us (T J S } The blood of a 
joung lad\ suffonng with luticaiia ga^e complete fi\atiou uith the Board of 
Health antigens on lefrigcrnting o\ermght in tlie ice bo\ Subsequent speci 
mens Mere all unifonnh negatue c\en after plo^ocatl^e treatment 

JfeNeiB reports an occasional rather strong nonspecific fixation in patients 
having foci of infection ospeciallj nith streptococci It has been our obser\a 
tion in Re\ crnl thousand cases tlmt \\ cak nonspecific fixation (plus minus) is 
frcqucntlj obtained nith eholcsteiolizcd antigens in sera from patients gmng 
histones of prc\ious gonorrheal infections This liappons cAen Avhen no actnc 
gonorrheal focus can bo found bA either clinical or Jnborator} jha cstigation 

CONCLUSION 

While these results shou the need for caution in arm mg at a diagnosis 
of sjphihs solclj from lnhorstor> testimony, it is aacH to keep m mind that 
after all the "Wassermann test is one of the most accurate and dependable 
aids in diagnosis that no haie Ccrtainij the ratio of error in this test is far 
loAVcr than that in the pliASical examination of the heart and lungs, routine 
measures Avhich arc considered of high ahIuc b} all climcians 


THE VSe OF POSTERS AS A METHOD OF INSTRUCTION IN A 
DIABETIC GhimC* 


Bt John R AVilliams JID, and Marion Vvs, BS Rochester, N Y 

^HE Aalue of personal instruction to dmbetic patients is more and more 
^ realized bj those Avho ha\c to dtsl intensnclj AMth the problem Indeed, 
it IS our belief based on extended espciicnce that the teaching of the patient 
15 of equal importance AMth clmicnl and Inboratorj studj of the disease, and 
that treatment aa ill fail if those afilitted Avith diabetes do not fairly well under 
stand the principles of dictirj control, insulm therapy and personal hygiene 

While most clinicians arc in accord Antli these aicavs there is consider 
able variance in practice Perhaps tlie most common is to gne the patient 
one of the many well knoAvn manuals on the market and to supplement this 
'^ith an occasional talk or demonstration by the dietitian In our experi 
ence, textbooks are too technical, too difiScult, and quite likelj to be mis 
Understood, unless elucidated and interpreted some one Avell versed in the 
subject 

The diabetic patient on admission to our clinic is given a loose leaf 
book made up of mimeographed lessons or instructions At his first class he 
15 taught in simple language principles of food chemistry, metabolism, dia 
betes, and insulin action Tlie topics are presented in orderly manner, and 
the substance of Avhat is saul is printed and numbered in the lesson in his in 

'Private communication 

^ Precented before th« Hoapltal PletcUc Council at the Contention o( the American Hos 
Pital Asaoclatlon October 103T 

PeceHed for pubUcallon March 31 19"^ 
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slsniflcance to tlie diabetic patient. 





rOSTFfl •METHOD Ot INSTIW CTION IN A DI\BFTIC CIIMC 



Ftff Practlcallj every problem in the dall> »fe of the dlabctJc patient is Illustrated by 

these posters 



LABORATORY METHODS 


A NEW ALDEHYDE EEAGENT'* 


By Robert D Barnard SB, Ciikaoc, Illinois 


T he lole ot acetaldehyde in intennediai3 caibohj diate metabolism^ and in the 
feimeutation of yaiious sugais- makes it desirable to secure a leagent for 
the quantitatne estimation of this substance in distillates fiom biologic mate- 
rials The leageiit pi oblem has been beset bj mau3 dilBculties since theie may 
be a concuirence of lolatile substances nliich are closely allied to aeetalde- 
h3de chemicall3 and ma3, theiefore, intioduce a considerable erioi In this 
connection, attention is diieeted paiticularl3 to acetone Avhicli gi\es a positi\e 
Sliiffi leaction, forms a bisulphite addition compound a 03 anh3'-drin, a h3^dra- 
zone, and an oxime just as does aldelnde Tlie method of Bougault and Gros® 
has been found bi' Cbaikoff and Gec^ to lequiie an acetone eoireetion factor 
The latio of acetone to aldehyde is in some instances greatlj in fay or of the 
foimei so it may leadily be seen that collection for the amount of ketone 
present may be unsatisfactoiy 

It yvas felt that any impioyenient upon the leageiits in use should embodv 
the folloyymg points 

1 The leagent should be selectiye 01 specific 
2 It should be seusitne and alloy estimation of small quantities 
3 The leactioii should take place at room temperatiiie and be fairly lapid 
to minimize y olatilization and consequent loss of the aldehyde 

With these three points 111 mind the iiiy estigation (the results of yvliich 
aie heiem lepoited) nas undei taken A leagent has been dey eloped yyhicli 
appears to satisfy all the conditions imposed 

REAGENT 

The reagent is a solution of acid fuehsin (Fuchsin S) decolorized by 
hydiazine h3 dioxide It is piepared b3 adding 75 cc of 2 per cent acid 
fuchsinf to one litei of 0 042 per cent hydiazine Ii3droxide in yyatei yhicli had 
been boded to 1 educe its carbon dioxide content (The latter solution can 
be conyeniently made up by diluting Eastman 42 per cent h3 drazine hydrox- 
ide 1-1000 ) Decolorization is complete at the end of tn 0 hours after yyhich 
the reagent is leady foi use It has a faint bioyyiiish tint yvhich is negligible 
in the Coleman Bell fuehsin but may be someivliat troublesome in some of the 
lots prepaied by the National Amlin Woiks The reagent has been kept for 
tyy-o months at ice box tempeiatuie yrithout deteiioiation 

•From tlie Department of Ph\sioloEr\ of the Xjni\ersitj of Chicago 
Becehed for publication Afarch ^ 

•fS T cent where Coleman Bell iclil fuchsin i'' u'^etl 
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lOSTri! MJTIIOI) Oh INSTKircTION IN V nnillTK rllNII (ll 

tieiits in OUT clinic In one ilm 's les<!on ne ciidca\oi to gioup nil the coiiimon 
foods «!iieli nre safe and nscfii! in their order of comparatue snfeti In 
mother group ne show foods 11111011 aic dangerous and forbidden In other 
groups we illustrate ideas about exercise, bathing tobacco, music, nnrnnge, 
personal lijgicnc, the care of the feet, and so on We do not reh cntireli on 
tins method of teaching but w e use it merch as supplemental to elass talks 
and demonstrations Sometimes one poster will proiol c a discussion among the 
patients and will stimulate inteiest and original thinking with them We 
bale found it helpful, in the training of little children, to adapt the same idea 
to scrapbook use We haio the child make such a book in which he pastes 
pictures of all the foods that are safe for him to use and those which he must 
aioid We cndeaior to see that he has a pictorial representation of eierj 
fact which IS important for him to understand e trj thus to illustrate Ins 
daih life from the moment when he arises until he goes to bed at night \\ c 
giic the child a set of can labels and encourage linn to search through niaga 
zincs for pictures which will be of sen ice Soractnnes it becomes a taraili 
game, of more practical use and just as much fun as crossword puzzling 
In conclusion, wo present a poster method of instructing diabetic patients, 
winch we use to supplement the oldei and well understood mctliotls of teach 
mg In our hands it has been of inlue 



LABORATORY METHODS 


A NEW ALDEHYDE EEAGEXT’ 


By Eobekt D Bareahd SB, Ciikabo, Illinois 


T he lole ot acetaldeliyde in inteimediaij caibohj diate inetaboli&nB and in the 
feimeutation of laiious sugais- makes it desirable to secure a leagent for 
tbe quantitative estimation of this substance in distillates fiom biologic mate- 
rials The leagent pi oblem has been beset bj mau 3 ditBculties since theie may 
be a concuirence of volatile substances which are closely allied to acetalde- 
hyde chemicallj and may, theiefore, intioduce a considerable erioi In this 
connection, attention is diieeted paiticularly to acetone which gives a positive 
Shiffi leaction, forms a bisulphite addition compound a cy anhy^drin, a hy^dra- 
zone, and an oxime just as does aldehvde The method of Bougault and Gros® 
has been found bv^ Chaikoff and Gee^ to lequiie an acetone coirection factor 
The latio of acetone to aldehvde is m some instances greatly in favor of the 
foimei so it mav leadily be seen that collection for the amount of ketone 
present mav be unsatisfaetoiv 

It was felt that any impiovement upon the leagents in use should erabodv 
the following points 

1 The leagent should be selective oi specific 
2 It should be sensitive and allow estimation of small quantities 
3 The leaction should take place at room temperatuie and be fairlv lapid 
to minimize volatilization and consequent loss of the aldehyde 

"With these three points in mind the investigation (the results of which 
aie heiein lepoited) v\as undei taken A leagent has been developed which 
appears to satisfv all the conditions imposed 

reagent 

The reagent is a solution of acid fuchsiu (Puchsin S) decolorized by 
hydiazine by dioxide It is piepared by adding 75 cc of 2 per cent acid 
fuchsinf to one litei of 0 042 per cent livdiazine hydroxide in watei which had 
been boded to i educe its carbon dioxide content (The latter solution can 
be conveniently made up bv diluting Eastman 42 per cent by drazine hydrox- 
ide 1-1000 ) Decolonzation is complete at the end of tw o hours after which 
the reagent is leadv foi use It has a faint biowiiish tint which is negligible 
in the Coleman Bell fuehsin but may be somewhat troublesome in some of the 
lots prepaied bv the National Amlin Woiks The reagent has been kept for 
two months at ice box tempeiatuie without deteiioiation 

•From tlie Department of Ph>sioloEr\ of the XJnl^e^sItJ of Chicago 
Recehed for publication "March ^ 
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JltAtTION 

After addition of aldilijdc oi inetoiic in tin. told, tin. leaoCnt turns piitk 
It docs not reproduce the exact bliide of the oiigiiml fuUism but the color 
has an orange cast fhe time ilemints ait impoitant for these tno substances 
the color dc%clopni„ gradnulK and niahin^ a iiiaxmiuiu in the case of acetal 
delnde in one to fifteen ninmtis in the case of acitone in one to three hours 
111 both eases depeiidiii„ on tin conci iitrations Acitone must be present in 
great excess to gixe rise to tin color viithm oin hour and since the aldehxdi 
reacts nith such lelntnc npuiiti it has been found possible to determim 
0 0001 gni of accnldelu dc in the presence of 0 1 gm of acetone The color 
due to the action of nldehxdc upon the reagent fades nitlnii a few hours if 
the reaction mixture be exposed to an w hen the reaction mixture is stoppered 
it has been obserxed to persist for at h ist a «eek The color produced bx 
acetone Ins been obserxed not to fade foi it least a xxcek both in stoppered 
and nnstoppired mixtmes 


IXTUUilllXl SCUSTXMLS \N|) ( OSniTlOXs 

Free acids, xxhen added to the rui„iiit pioduce in it i coloi identical xntb 
pure acid fuclisiii solutions Their action is immediate ixhich mil distiii 
guish them from aldehulo lh< color produtid bx addition of acid fiirthci 
more, is fullx twice the depth obtained bx either aldehxde or acetone and con 
tains no clement of orange 

Oxidizing agents such ns inoleculai iodine potassium feincxamde sodium 
persulphate and potassium cliromati and the salts of the heaxx metals behaxe 
toward the reae,cnt in a mnniKr similar to fiee acids with the additional 
phenomenon of offeri estenec In the cases of siher copper or mercurx salts 
the free metal is precipitated 

Bases or stiong reducing agents will prexenf the formation of tlie color 
bx acetaldehx de and bx acetone 

The color reaction xi ith sldehx d< w ill not take place in buffered solution 


XICTIIOD OF A1 PUl XTIOS 


The distillate in winch the quantitx of aldelixclc is to be determined 
should be unbuffeied neutral or alkaline to litmus and acid to phenol 
plifhalein One cc of the reagent is added to one e c of the distillate in the 
colorimeter cup and mixing effected hx moxing the plunger np and doxm 
through the solution three or four times The color is compared at the end of 
fifteen minutes w ith a standard made simiiltaneoush and in the same manner 
but using one c c of a stock solution of aldehx de containing 0 1 gram per 
liter* These directions are for the Leitz raicio coloriinetei which xrill aeconi 
modate 2 c c of solution and the xvorkin,, range for the amounts of aldehx dc 
and reagent gixen is between 0 02 mg and 014 mg For higher concentra 
tions the distillate must be diluted to a point -where the aldehx de content 
falls xxithiu this range 


n fc.. oMtaWehjae upon stanUlnE often aecelopi some free add xihich inaj Inldjfrf 

t naa been our custom to ntUl one or two Irop^ of X prr cent '»f><llum bicarbonate to the liter 
of stock solution 
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DISCUSSION 

As a coloiimetric leagent, the one heie 23ieseiited offeis some disadvan- 
tages The color where small quantities of aldehyde are involved may be very 
faint and entirely unsuited for leading The bi-eoloi natuie of the reaction 
mixture has made it impossible to use a permanent standard The range has 
narrow limits 

The reagent is sensitive to one part of aldehyde in one hundred thousand, 
the reaction takes place at room tempeiatuies and a determination may be 
elfected in fifteen minutes 


SUMMARY 

A neu quantitative leagent for acetaldehyde in the piesence of an ex- 
cess of acetone is described 

The author extends his lieartiest thanks to Mr E D Templeton and Dr A J Carlson 
for their cooperation in ascertaining the quantitative usefulness of the reagent 
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DOUCHE AND SHOWEE AND SPECIAL CABINET FOE GASTEO- 

INTESTINAL TUBES* 


By IMoses Einhorn, M D , New York 


T he lecent lapid meiease in the use of Ewald and duodenal tubes for obtain- 
ing gastric content after Ewald or fractional test meals and foi the perform- 
ance of biliary drainage has created the need foi an apparatus which would 
solve the problem of the cleansing and storing of the tubes used in these opera- 
tions The importance of using absolutely clean tubes in order to obtam the 
best results cannot be ovei emphasized The technician must be sure that the 
insides of the tubes which he uses are free from any remnants of pievious exami- 
nations, otheiwise the results he obtains will be open to question, since the 
particles remaining from prei lous examinations will influence the results ob 
tamed in later tests Seeoudlv, since it is impossible to use a new tube foi 
each patient, it is necessary to take every precaution to prevent these tubes 
from being the agencies foi the spread of contagious diseases by administering 
a thorough cleansing before and after each exammation The length of 
these tubes together with other intrinsic difhculties, particularly in the ease 
of the narrow duodenal tubes, has made the problem of cleaning and storing 
them a difScult one, and it is in the hope that my colleagues v ill find mv 

^ ”^ecel\ed for publication Februarj 26 1928 
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apparatus ns cou\enicnt and efficient a sofutiou of the pioblem ns I ha%c found 
it to be that I present the apparatus described below 

Two extensions, each of which contains a stopcock, are attached lespec 
tl^el^ to the back of the hot and cold water faucets of a sink A union con 
nects these extensions and from the middle of this union an arm projects To 
this projection, the actual apparatus is attached (sec Fig 1) The apparatus 
consists of a long tube on the bottom of which three specially deMsed faucets 
arc attached, four inches apart Tlicsc faucets terminate in a disk the center 
of which contains an outlet into which the standard hard rubber Ewald con 
nection fits cxactlj llio rcinamder of the tube is perforated in such fashion 




that the shower of water emerging therefrom strikes against and completely 
envelopes the outside of tho attached tube A clip has been devised which 
permits of the insertion or withdrawal of the tube with a single motion of 
but one hand (sec Fig 2) The Te^ erse end of a standard hard rubber Ewald 
connection is narrowed so that it fits into a duodenal tube Bj the use of 
this slightly altered connection piece, this apparatus cleans duodenal tubes in 
the same fashion as Ewald tubes The number of outlets may be increased 
when a greater number of tubes are to be cleaned 

One of the moat attractive features of this apparatus is the extreme sim 
plicity of its operation since it requires no attention or effort upon the part 
of the technician The sink faucets are closed and the stopcocks in the ex 
ttnsjon are opened ntcoiding to whether the tubes are to be cleaned with 
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iot, lukewaim, or cold iiatei The tubes are then insoited m the special 
faucets The ivater will now flow into the central tube of the apparatus and 
by opening the stopcocks on this tube one or all of the tubes may be cleaned 
Once the water is turned on and the tnbes are inserted, the technician is free 
to do other work until he is satisfied that the tubes have been thoroughly 
cleaned 

A special cabinet has been constructed for the storing and diying of these 
tubes (see Fig 3) A bai acioss the top of this cabinet is equipped with clips 
of the type previously deseiibed Since the cabinet is almost five feet high, 



Fig 3 


the tubes aie able to hang verticallv vhen tliev are inseited The Bn aid 
bulbs inav be stored in holdeis uhich are piovided foi that purpose The 
floor of the cabinet is made in such fashion as to permit diainage of the 
accumulating moisture into a central outlet uhich is regulated bj’^ a stopcock 
Numerous perfoiations in the sides and top of the cabinet supply a rapid 
circulation of air which causes the tubes to be diied quickly The cabinet is 
provided with a glass paned door which, when shut, acts to pi event the en- 
trance of dust 

1 have observed that the following advantages are obtained bv using the 
above described apparatus 
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1 It js now possible to clean tlic tubes with watci of aiij temperature 

2 The tubes are now thorou^hh donned both on the inside and outside 

3 The tedinieian can sa^e time b\ cleaning, mam tubes m a single opera 
tion instead of elLamng each one sepnntch as was foimerh necessar^ 

4 Ftcept for the insertion of the tubes and tlie turning on of the water 
the nbo^e described method of cleaning the tubes requiies no attention oi ef 
fort on the pait of the tcchnieinn 

5 Tlic tubes arc more tJioioughh cUniud than pre\aonsh since the wntei 
descends from a great height and consequenth Ims sufficient power to remo\e 
all the particles from the inside and outside walls of the tubes 

6 Since the tubes hang aciticalh in thf cabinet, foUhnp or misshaping 
of the tubes is presented 

7 The cabinet enables tlic tubes to be Kept clean and sanitarj 

083 P\RK AVESLF 


THE CLINICAL VALUE OF TUP SPINAL ILUID TEST OF TAKATA 

AND AR\* 


By B L VoNHs PhD CnicAno 


^HE difficulties cncounteied soimtimes in preparing a satisfactoij colloidal 
gold solution for the Lange s test Iiom led to the deMce of inoie simple 
reactions which can be performed also in small laboratories or in the plusi 
ciaiiN office None of these reactions howeier has so far been able to replace 
the Lange’s tost Rccenth Tahnta and Ara' ha-\e reported on good results 
uith a simple leaction which is based on the following piinciple 
mixing a mercuric chloiide solution with sodium caibonate in the pieseiice of 
the normal spinal fluid a colloidal solution of mei curie oxide is formed which 
turns a deep bluish aiolet bj adding a solution of diamond fuchsin With 
pathologic spinal fluids the reaction is different The abnormal protein content 
of the lattei causes citliei a flocculation of the mercuiic oxide with a discolora 
tion of the fluid or coloi changes from bluish Molet to pinh with practicalU 
no piecipitation The fiist tjpe of reaction according to Tal ata and Ara is 
t'pical of sjphilis of the central neiaous system while the change of the color 
occurs 111 bacteiial meiun^,itis These obsersations ha^e been confiimed dur 
nig the last jear b\ se\eral German imestigators notabh Blum Jacobsthal 
nnd Toel ® Ilnifseh ■* Knigge/ and Nicole" 

I ha\e used the Takata Ara test m connection with the other spinal fluid 
reactions on over one hundred spinal fluids and since the results ha\e been 
satisfactory I feel justified in making the American laboratory workers 
f3nuli ar with it 

From the Ulhleln Memorial L^boratotj of the Grant Hospital of Chicago 
Hecehed for publication March 30 30 S 
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THE TECHNIC OP THE REACTION 

The following solutions aie required 

1 A 0 3 per cent solution of sodium chloride 

2 A 10 per cent solution of sodium carbomte This solution is recommended by 
Takata and Ara but can be replaced by a N/10 sodium hydroxide solution of ■winch the 
double amount is taken In cases of meningitis the eolor change is more distinct mth the 
sodium hydroxide than ivith the carbonate 

3 AOS per cent solution of mercuric chloride 

4 A 0 02 per cent solution of diamond fuehsin in distilled "water 

The spinal fluid must be free from blood and should not he kept longei 
than twenty-four hours before malang the test The test A series of 10 
standard Wassermann test tubes are set up and one e c of the 0 3 per eent 
sodium chloride solution is placed in the second tube and up to the tenth tube 
One c c of the spinal fluid is placed in the first and second tubes and aftei 
mixmg, one c c is withdrawn from the second tube and filled in the third 
tube, and this proceduie is repeated with the following eight tubes The last 
c c of the dilution is discaided There is now a range in the dilution from 
the concentrated spinal fluid in the first tube to 1 512 in the last tube One 
drop from a capillary pipette of the sodium carbonate oi two drops of the 
sodium hydroxide solution are added to each tube and mixed well The test 
is completed by the addition of the Takata Ara reagent This reagent con- 
sists of equal parts of the mercuric chloride and fuchsin solutions mixed im- 
mediately befoie using The solutions of mercuiic chloride and fuchsin keep 
indefinitely Three-tenths c c are used in each tube The test tubes are 
shaken thoioughlj and kept at room temperature Takata and Ara first 
recommended three readings, namely, aftei fifteen minutes, thirty minutes, 
and twenty-four houis In a later publication Takata said that only one 
reading should be taken after twenty -four hours From mj'^ expeiience I 
would say that some information can be obtained after thirty minutes and 
that the result becomes final after twelve hours 

Two different forms of reactions may take place with pathologic spinal 
fluids First, the mercuric oxide flocculates, absorbing the dye The strong- 
gest reaction causes a complete discoloration of the fluid and laige, deep 
blue precipitates settle at the bottom of the tube If the reaction is less com- 
plete, the supernatant fluid lemains more oi less blue and the sediment is 
finer The intensity of the flocculation is recorded in the following way 

(+), +, +.^ +=’ 

Second, the color of the solution changes from bluish-violet to reddish- 
violet, purple or pink The fluid remains clear or becomes cloudy This re- 
sult IS indicated by a circle 0 reddish-violet, 0^ purple, 0= pink If pre- 
cipitation and color change occur simultaneously the tv o signs are combined, 
g g ^ indicating a marked precipitation until a change of the color to 

purple 
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BEsni/rs 

A Normal Spinal rimds — Fuc fluids lia\e been selected to demonstrate 
the reaction The solution has a deep bluish a lolct color and remains so 
There is sometimes a slight precipitation m the last three tubes nhich is of 
no significance I suggest, therefore that the last three tubes iiith the high 
cst dilutions be omitted 


Tiboe I 

Nokmai. SriNAL Fluids 


IaO XAllN UtNOE l^ONKE TAKATA aRa 

1 neg jicg neg neg 

2 neg KPg Dcg neg (+) 

5 neg neg neg neg + + + 

4 neg nog neg neg 

_2 nog nog neg neg — (+) + + 


Table II 


B STraiLiTjc SPihAL Fwnps 


NO 

CXJKICAL 

DlAOKOSlS 

WASSKRltANM 

TLOIO 

KAHN 

\iT.^ 

NOVNE 

LANOE 

T\KlT\ VttV 

I 

General 

paresis 

+ + + + 

+ + + + 

4 + 4 + 

4444 

4 

355543200000 

+*+2+1+ (+) 


+ + + 

+ + + + 

+ + + 

+ 44 + 

4 + 

555520000000 

4J4A 

3 

< ti 

+ + 

+ + + 

4 + 

+ 4 + 

+ + 1- 

555531000000 

+S+l+t 

4 


+ + +• + 

+ + + + 

4444 

+ + + + 

+ + + 

210000000000 

+8 

0 

< <( 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + + 

421000000000 

+a 

e 

t 

+ + + + 

+ + + + 

+ 4 

444 

+ + + 

654444200000 

+3+!+n+5 

7 

6 

t n 

< ( 

+ + + + 
+ + 

+ + + + 
+ t- + 

+ 4 + 4 
+ 44 

+ 44 + 
4 + 4 

+ 4 + 
4 + 

555554200000 

555 o 53100000 

+a+s+s+AvH^a 

(01+ )H« 

0 

( 

+ + 

+ + 

44 

44 

+ 

354431000000 

+A+S 

10 

tt 

+ + + + 

4 ++ + 

4444 

4444 

4 

555443210000 

+S+J+1 

IX 

1 /i 

+ + + + 

+ 4 + + 

44 + 4 

44 + 4 

+ 4 + 4 

554333210000 

4Af +1^ 

12 

1 1 

+ + 

+ + 

44 + 4 

4 + 4 + 

+ 4 + 

554443210000 

^ 

13 

< 

+ + + + 

+ + + + 

+ 444 

4 + 4 + 

+ + + 

555443210000 

+^+l 

14 

‘ / 

+ + + + 

+ + + + 

4 + 44 

4 + 4 + 

+ + + 

555554433210 

( 0 +a)i 4 «f'WHs 

16 

Tabes 

dorsilis 


4 

44 

4 

+ 

123321100000 

+J+(+> 

16 

/t n 

neg 

4 

ueg 

4 

+ 

001221000000 

+fe) 

17 


+ + 

4444 

4 + 

+ 44 

i 

112211000000 


18 

Syphilis 

+ + + + 

+ 44 + 


+ + 4 + 

+ + 

224555520000 

+>+-+H(+) 

19 

of CNS 

tt (( 

+ + + 

44 

444 

44 

+ 

112332100000 



< t 


+ 4 

44 

4 

i 

223321000000 

4 - 4 ’ 


The strongest reactions are obtained m general paresis Complete floccula 
tion tabes place constantlj ju the first tube and also often in the second third 
and sometimes in the fourth and fifth tubes The precipitate is stained a 
deep blue In two instances the color in the first tube had changed to purple 
In syphilis of the central nervous 3>stem the reaction is similar to that 
iti general paresis A differentiation between a paretic and a si philitic curve 
15 not possible In tabes dorsalis the reaction is less distinct or negatii e 

All of the eight eases showed a lerj distinct change of the color to pink 
in the first tube The other tubes remained almost unaffected with the tuber 
culons spinal fluid uhile in epidemic meningitis, the content of the second 
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Tablf III 


C Meningitis 


1^0 

( I^rNICAL DIAONOSIb 

NONNE 

LANGE 

TAKATA ARA 

1 

Tubeieulous meningitis 

++++ 

000011321000 

02 01 

2 

ii ti 

+ 

000111000000 

0 

3 

it tt 

++ + + 

000123100000 

02 0 

4 

Stieptococci meningitis 

+ + 

001222210000 

02 

S 

Epidemic meningitis 

++++ 

000022110000 

02 02 

6 

(( u 

+ + + + 

000012210000 

02 02 

7 

a it 

+++ 

000011100000 

0= 0=0 

8 

n n 

+ + + 

000000111100 

02 01 0 


and sometimes also of the thud tube assumed a pmk coloration In none of 
these cases uas theie ani piecipitation, although the fluid in tno instances 
appeared slighth cloudj 


SUMMARY 

The Takata Aia test is based upon the foimation in noimal spinal fluids 
of colloidal mercuiic oxide when mercuric ehloiide and sodium carbonate oi 
sodium hi dioxide are added Puchsin senes as an nidicatoi and stains the 
fluid a bluish iiolet 

Pathologic spinal fluids eitiiei pioduee a piecipitation of the meicuiv 
with absorption of the dye or a change of the coloi to purple oi pink 

The flocculation is characteiistic of syphilis uhile the change of the color 
IS observed in bacterial meningitis 

The test has given satisfacton results on oiei one bundled spinal fluids 
and compaies faiorablj vith the Lange’s colloidal gold leaction 

In tabes dorsalis the test is less sensitive than the Lange’s reaction 
The test does not call tor special technical skill and for special glass- 
wares and triple distilled ivatei It can easily be peiformed in small labora- 
tories 01 in the ofiice 
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A CRITIQUE OP THE LIPASE PICTURE’ JIETHOD”* 


By K Georoe Falk Helent Miller No\es a\d Kwlmatsu Suoiura 
New 'ioriv 


I N A PAPER ^\lth tlio nbo\e title* Ilarr^ Bed man MD, expresses disap 
pomtment \\ ith the method of determining and presenting certain ester 
hjdrohzing actions h^ us 

The disappointment of Bctkman is stated to be based upon three sets 
of objections AVork on rat spleen extracts oiih is quoted 

1 Serum lipase is not taken into account in tlu method No experi 
mental CMdence is presented b\ Beckman as to the amount of serum present 
in the matenni or of the relatne hpast actiMties of the serum and tissue 
extracts The criticism is based upon the finding of a scrum lipase b^ Rona 
and Michachs in 1911 and bj Rona and Bien in 1914 and upon the different 
colors of ten splenic extracts prepaied bj Beckman It luaj be added that 
in some unpublished experiments tamed out m the Hnrriman Research Labo 
ratorj, it was found that the action on benz%l acetate of rat serum was be 
tween 60 and 75 pei cent of the action of phenjl acetate while with the rat 
spleen extract it was less than 14 per cent This in itself would show that 
the serum if present in the spleen exerted a negligible influence 

2 AVhether the rats are killed bj a crushing blow on the head or bj 
ether inhalation is stated to show diffeient results with the spleen extracts 
The method of testing the enzyme actions of Falk No>es and Sugiura iras 
not used b> Beckman but a ‘ modification to meet experimental conditions 
was developed The extracts used bj Beckman were aerj much more dilute 
than those used m the original method Beckman m Table I of his paper 
gives ten results on extracts of spleens of rndnidual rats on methal butjrate 
In the first place using N/lOO NaOH gnes numbers comparable m magnitude 
to those found in the original method where N/10 NaOH was used but the 
actions when translated into the latter terms ranged m the extreme cases 
from 0 04 to 0 55 cc Nothing is said as to whether duplicate determinations 
were made The extracts were stated to be neutralized * before incubation 
with the esters, but whether indicator was added to the solutions and was 
present throughout the tests and whether a definite Ph was attained is not 
stated If the actions on methyl butj rate were the largest found obviouslj 
the extent of the ester hjdroijses in general was rather small nxion which 
to base final conclusions It maj also be asked w h> results on rat spleen 
onlj were presented bj Beckman and detailed results (m Table I and Fig 
2) on. inethji butyrate alone to 8hoA\ the irregular actions, when it was 
specifieallj stated on page 203, line 2, of the paper bj Falk, Nojes and 

Prom tho Harriman Eesearcb Laboratorj The Roose\elt Hospital ami the Huntington 
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Sugiura, in connection with the rat spleen results that “the methyl butyrate 
actions were somewhat irregulai ” 

However, Beckman plots his experimental results on six esters (includ- 
ing benzyl benzoate which was not used in the oiiginal method), and then 
states “It will l)e seen that thete is a ceitam characto istic ‘pictuie’ fo> 
all the animals in the gioiip killed hy a How, but that very eonsideiable quan- 
titative differences exist between individuals o£ the group In the group 
killed hy ether the same type of ‘picture’ is again seen, but the quantitative 
differences between individuals are even greater than in the blow group ” In 
view of the inaccuracies introduced by Beckman in his modification of the 
method, his conclusion agrees remarkably with the conclusions given m the 
original paper There it was stated in the Discussion, page 211 “The re- 
sults which have been presented show definite characteristic ‘pictures’ for 
the ester-hydrolyziug actions of the rat tumor and tissues The 

relative actions of the various enzyme materials proved to be of the most 
significance m the interpretation of the results, but the absolute actions 
should also be considered ” Also, on page 188 “In some eases the amounts 
of actions for the same concentration of a given tissue in different series dif- 
fered considerably ” Furthermore, a study of the curves given by Beckman 
in which the absolute actions, not the relative actions, weie plotted, shows 
considerable variation in each set, and overlapping of the two sets The two 
sets of curves, one obtained with rats killed by a blow, the other with rats 
killed by ethei, are not distinct Except for three results with one ester, 
methyl butyrate, for which the results are admittedly variable, it would not 
be possible to state definitely to which set a given curve belonged 

Evidently Beckman has contributed nothing, either constructive or de- 
structive, in his experimental study 

3 The method is stated not to take into account the escape of esters 
from contact with the extract The only experiment which Beckman gives 
in this connection (aside from indicating boiling points in a graph) is as 
follows “Exposmg equal surfaces of the substances in calibrated tubes in 
the incubators foi a given time ivill show the quite diffeient rates at which 
they disappear ” In the original method 0 2 to 0 5 c c of esters were present 
m each ease with 15 c c of extract or mixture in a stoppered 60 c c Erlen- 
meyer flask It is difficult to see how Beckman’s experiment with pure 
esters applies to the method He presents no evidence that esters evaporate 
either at different rates or at all under the conditions of the experiments 


CONCEHSION 

The objections expressed in the “ Critique’’ of Beckman are unfounded 
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CONTKOL TLSTS OP A HALDAVE CIIAArBER APPAR VfUS I\ THE 
iMETABOWC STUBT OP ADULT ALC OHOLJZED POULTKl • 


Bi TnoRNE '^r CARPE\TEn PhD, Boston JIvss 


I X COXKECTIO\ Mitii a s(ucJ\ bp,,uii m lOIb of flie metabolism of poultn 
03 affected bv the inhaHtioii of thi \»por of etll^l alcohol, a number of 
gaseous exchange measurements uere nndc upon seieial adult hens using 
the Haldane (3892) chambei method foi animals OccisioiialB results were 
obtained uhicli uere distineth aberiaiit and it uas thought advisable to 
stud} the difficulties of this method b\ iimmng control tests mth burning 
eflul alcohol 

The general principle of the method is as follow s An an tight tlmnibei 
containing the animal is aeiitilated b\ a cm rent of an free fiom carbon 
dioxide and water sapor, the carbon dioxide and water sapor ni the air leas 
mg the chamber are retained bj suitable absorbers which are weighed pen 
odieallj The chamber containing the animal is similarli weighed and the 
oxjgen absorbed b\ the animal is calculated b\ subtracting the loss in weight 
of the chamber and contents from the sum of cniboii dioxide and water sapor 
111 the decade following its description bi Haldane, the method was used 
bj Pembrej nud coworheis for mice (Perabres 1894) ribbits (Peinbrcs and 
Gurber 1894, Jliitch and Pembrei 1911 Kennauni and Pembiei 1912), eggs 
and chicks (Pembrei Gordon and Wairen, 1894), maiinots domiioe and 
hedgehog (Pembrej, 1901 1903), and rats (Pembrei and Spriggs, 1904) 
During the last decade it has been more n idelj applied botli biologiealh and 
geographicallj Since Daiioff (1919) used it m the studs of the niefabolisiii 
of rats it has been employed ui the Institute of Phisiologi at Berne in an 
extensile senes of studies with small animals The method has been applied 
hj others to the metabolism studies on rats (Fridericia 1913 Cramer and 
McCall, 1917, Nakaiamo, 1924, Reiss and Weiss, 3925 Harris 1925 Mitchell 
and Carman, 1926, and Lee 1927), labbits (Mamie and Lenliart 1920, Bertsclii 
1920 Isensohmid 1920, Dittler, 1922 Tal e, 1922 and Okuma, 1926) dogs 
(H4don, 1921, 1322, 1926), and chickens (Mitchell and Haines, 3927 a, 1927 b) 
Terroine and coworkers (Terroine and Tiautman, 1926, 1927) haie used it 
on a lariety of small animals Maiinc (1922) gaie a detailed description of 
the apparatus as applied to infants rabbits, and oats, and Ilcdon (1926) 
described the apparatus as applied to dogs and discussed the magnitude of 
the errors theoretically possible Boothhy and feandiford (1924) comment 
that ‘as the oxjgen is mdirectlj deteianiiied • * • the respirator! quo 
tient maj be considerably distmbed bj the fact that a large error mai ii 
suit from the nidireot method of oxjgen determination on account of the 
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clifiiculti of accuiateh measuimg the A\atea vapoi ” Iviogh (1916) stated 
that “the Haldane appaiatus, which allows the deteimination both ot caibon 
dioxide and oxvgen is extremely accurate ” 

Mail's of the users of this method state that blanks ha've been inn, tests 
for tightness made, and efficieiicj’^ tests of the absorptive powei of the water 
and caibon dioxide retaineis have been conducted, but veij^ fen haie pub- 
lished all's numeiical results Some have taken the low lespiiatoij^ quotients 
found with fasting animals as an indication that the method is as coirect 
Haldane (1892) and Pembrei and Gin her (1894) reported quantitatiie le- 
sults foi the lecoierv of knoiin amounts of watei and caibon dioxide, Hauii 
(1919) determined the eiioi in the iiatei deteimination, and Isensehmid 
(1920) standaidized his apparatus isitli known amounts of carbon dioxide 
del eloped bv the addition of hydrochloric acid to calcium caibonate It is 
leconiinended that investigatois give at least a quantitative summarv of 
blank tests and controls of efficiency of absoiption 

A contiol of the Haldane chanibei appaiatiis in expeiiments on animals 
lias made bi Piiderieia (1911) in iihicli he used a closed ciicnit system both as a 
Eegnaiilt-Reiset apparatus and as a Haldane appaiatus The oxygen absorp 
tion was detei mined from the coiiti action in volume of a gasonietei con- 
nected to the ciieulating closed sjstem, and the watei lapor and caibon 
dioxide output ueie determined bi the gams in i\ eight of absoibers con- 
taining sulphuiic acid and soda lime At the end ot each peiiod the chambei 
lias detached and neighed so that the oxigen absoiption could be calculated 
indiiecth as veil as directly detei mined Eats weie used in 13 expeiiments 
from tno and one-half to tnent 3 -foui houis in dliiation and the agieement 
between the tno methods of 0 x 3 gen determined aveiaged inside of 0 5 pei 
cent, nhen the length of the experiment nas moie than tliiee and one-half 
houis 

Coil and Con (1926) ha\e made a similai compaiison on lats in 40 
expeiiments, of the oxigen determined bi" means of the closed ciicuit with 
that obtained bi the Haldane method, and lepoit an aveiage agieement of 
14 pel cent foi tliiee to lour lioui peiiods The aieiage difteience 111 the 
lespiiatoii quotients uas 0 01 In a leccnt papei (Con and Con, 1928) the 3 
confirm then earliei lesults 

CONTROL TESTS IMTII BURNING ETHYL ALCOHOL 

Ajypaiatus and Techinc — The chamber used 111 the senes lepoited heie 
w as made of sheet coppei and was 37 cm long, 23 cm wide, and 28 cm high 
uitli a loluiiie of about 25 hteis An opening at the top made of brass angle 
was 21 cm long and 16 5 cm uicle This is laige enough to peimit the en- 
tiaiice ot a 2 to 3 kg foul A pane of plate glass was sealed in with ph 3 &i- 
cists’ URN to eoiei the opening At one end of the bottom of the chambei tvo 
steel pnots veie fastened on the outside which lested in sockets on a nooden 
frame The othei end of the bottom lested on tno metal spniigs At the top 
of the chambei abose the end which rested on spnngs, a pointer of sheet metal 
was attached With this ariangement, the movements of an animal inside 
of the chanibei weie legisteied upon the smoked papei on the moiing drum 



(ONTIIOL. TI-sTs 01 \ IIUDVNF 1 !HMm 1 HI Ml VTUs 7) 

of a K\niOf,ni)li Hit implitiitk ol flu ittoid lUiumkil upon tiu length of 
flu pomtci mul t!u siiisifnift depiiukd upon flu ttiision of the spimgs on 
nliich one tnd of the tlminber rcalid flu Mntiliitinp an entered at a toriitr 
in tin lonei pait of the cliainbei nail and ntnf out it tlie top at a diai,o 
niilh opposite point On tin end nboii the eentilatm;, an left a tlierinoiiietei 
nas inserted in a tubular f iihi ^eiimit in otdii to obtain tin teiiipenturc of 
the an in the eliainbti 

Ihsoibci — Ilii Miitilatni^ an tioni tin loom oi fiom out of 

doors passed to the tliainlni tlironttli a cakniin eliloiidt touei filkd uith 
soda lime and flnou'rli fiio DhcIisiI j,ns mislini^ bottles eoiituiniii^ eoneen 
tinted sulplinrie aeid Kioni tin eliainbii it tlnii passed tlnou^li tuo Dieeli 
sel bottles confainiiv siilplniiit atid a ealeiuiii eblotide touei filled uitli sod i 
lime, fuo Dieelisel bottles eoittainin„ siil|iliiiiie iieiel a bottle eonteinni,, a 
solution of banum Indroxiek i 10 lifer Iteiln ,.as iiiefei and a smill lotare 
blouei I lie luiipose ot tin bainini b\dio\idi eontiniii u is to milee sun 
that file eaibon dioxide uas eoniplitele ibsnibeel horn the in eonnii„ fioin 
tile eliatiibei If tin seeond of eaeb pin of ee ilei absoibeis uas uii,rliid a 
eontiol uas iiianitanied ol tin efheienei ol the u liter ibsoiiitioii So iiuieli 
tioiibk deaeloind finm time to tiiin uitli eiieles apiiennig ni the un\ sell 
of till opeiniif, of flu tliiimbii fliaf it « is lonnd adiisable to test tin com 
pletciicss of absence of leal s it the eiiel of eaeli piiioel b\ puttnif. suetion on 
the clianibcr and absorbet sistcm eeiunaliut to mon than that obtained un 
der running eoiiditioiis Aftei fin clianibii u is uci,.licd it uas eonnected to 
the absorber tiam follouing it and snetion uas applied to tins sastem the 
mooing tube of the chambei being closed and tin manometei placed at the 
exit of the last bottle of tin absoibei tiani In most c ises boueaei tin 
absorber tiinn uas tested ulnle the cliambei uiis bein,, uevbed and aftei 
ueiglniio tile chamber uas testeel done Flic leaks m the eliambei ueie usu 
alh due to the eontraetion of llie ua\ nu n fiom the metal Tins piocedine 
uas lecommcndcd In Haldane (18'I2) and its use in oin expeinnents uith 
poidtre has pioacd aaluable in ileteetiug leaks in the sjstem uinch iiiigbt 
liaae passed otheruise minotieed It is to be stioii„h leeomminded as in 
essential part of the routim uitli the Ilalelane ehambei method 

Alcohol Tump and Technic of a Contiol IcA — Ihe lamp used uas in 
Erleiinieier flask or bottle of 100 et eapacite into ulneli uas inseited a 
rubber stopper uitli i uiek (cotton stun,,) iHniiin„ tliiough ,,labs tubnij. 
placed in a hole of the stoppei The bottle uas partialh filled uitli etlnl 
alcohol of kiioun deiisitj lighted anil its iite ot buining deternnned ba 
ueighiiig oil a balance at inteiaals and adjustment of the rate (1 to 2 gm 
per hour) uas made bt laising oi loueniig the uick The lighted lamp uas 
then placed in flic ehainber and the lattei u is then connected to the aenfiht 
mg air current uhieh aaricd fiom 4 to Ofi liters pci minute m these expen 
ments The opening of the eliainbei uas then sealed and the aeiitilation con 
tinned for about one half lioui file cliambei uas then closed off from the 
lentilating air current b\ seieu pinch cocks on inbbei tubing connected to the 
ends and uas ucighed as qiuckh as possible A Sautei balance uith a sensifn 
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iti of one centigram undei a load of 5 kg as used for all the weighmgs As 
soon as possible aftei the weighing the chamhei was connected to the ven- 
tilating system and the an cm rent started tlnough a previouslj- weighed set 
of absorheis foi watei vapoi and eaibon dioxide Occasionally too much 
time was taken toi u eighing the chamber and the flame went out, but when 
care was taken to place befoiehand on the balance pan the estimated weight 
of the ehambei, little difficulty was exiieiienced in tins regard 

RESULTS OP ALCOHOL CHECK EXPERIMENTS 

The lesults of 8 expeiiments aie shoivn in Table I In these expeiiments 
it was assumed that the losses in u eight from the chamber lepresented the 
V eights of alcohol -uhich u eie burned m the individual peiiods This assump- 
tion would mean that there was no change in weight of the chamber other 
than that due to the loss due to the burning of alcohol, i e , no extia water 
uas vaporized and the composition of the lesidual an remained unchanged 
The periods are for the most part of thirty minutes’ duration or more, hut 
the 11 eight of alcohol burned is of more significance than the length of the 
peiiods The alcohol binned was usually over 1 gram, but in Experiment 8 
it lias 0 43 giam In aU experiments, except No 7, there vas a decrease in the 
amount of alcohol binned in each succeeding period This is the usual expe- 
rience iiith alcohol burning m a lamp such as was used in these experiments 
The percentage of watei recoiery is on the whole higher than theory, which 
would indicate that the loss in weight of the chamber included some vapor- 
ized vater other than that vhich came from the alcohol The weights of 
uatei Mere for the most part over 1 gram, with the exception of periods in 
Experiments 2 and 8 The caibon dioxide on the whole aveiages slight^ 
lower than theon, indicating that theie uas less alcohol burned than com- 
puted fiom the loss in weight ot the chamber The weights of caibon dioxide 
absorbed in the individual periods are somevhat higher than those for the 
water, foi the most pait over 2 giams The oxigen recovery on the whole is 
slightly bettei than that foi caibon dioxide and the quantities in the various 
periods are slightlv higliei than those foi carbon dioxide The quantities of 
vater lapoiized, caibon dioxide pioduced, and oxj gen used, are for the most 
pait not much larger than those involved in the metabolism of adult hens 
Poi 132 periods in 25 experiments with hens in which the duration of the 
periods aieraged fiftv-tliree minutes, the values weie water lapoiized 175 
grams, carbon dioxide eliminated, 179 giams, and oxygen absorbed, 161 
grams These alcohol check tests form a suitable basis for estimating the 
accuracj ot results in studies mth adult poultij 

The most impoitant calculation in the table is the lespiiatorj quotient 
in the diftereiit expeiiments Bxpeiiment 5 iias the best in individual peri- 
ods but for the most part the average of each expeiiment comes within 0 02 
of the tlieoietical lespiiatoij quotient for alcohol It is eiident that with 
extreme carefulness, lespiratorj quotients mai be obtained for individual 
periods with this method, which are veri satisfactory as shown by Experi- 
ment 5 and the two periods of Experiment 2 As the respiratory quotients 
for the experiments as a whole are satisfactory, the indication is that the 
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TsBLt I 

Results or Alcohol Check Excerime'^ts A\ith a Hvldvve Ghviibee KESPiR\'noN 

Appapatlb 


EXTERIHEKT 
NUMBER AND 

rm CENT or 

ALCOHOL 

DURATION 

or 

PEriOD 

LOSS FROM 
CJUMBEE 
( \LconoL) 

TiATER 

CABBOV 

DIOXIDE 

OXVOEN 

EES 

PIEATOEY 

QUOTIENT 

FOUND 

PER 

CENT or 

THEORV 

rouvD 

FEB 

CEVror 

TnEORT 

FOUND 

PER 

CENT OF 
THEORY 


UB- 

ills 

aif 

on 


on 


BBS fl 





46 

0 68 

1 22 

■nK|i| 

177 

103 5 

Hi 


0 640 

D1 3 per cent 


4G 

0 97 

1 12 


157 

92 9 

BB m 


0 664 



46 

0 97 

lie 


3 60 

94 7 

Bi m 

96 8 

0 650 



46 

0 83 

103 


145 

100 0 

165 

104 4 

0 639 

Totnl 

3 

4 

3 75 

4 53 


CaO 

97 7 

7 17 

100 4 

0 647 



45 

0“1 

0 83 

1012 

1 30 

104 8 

142 

105 2 

0 666 



45 

0 56 

0 62 

95 4 

101 

1031 

1 07 

100 0 

0 686 

EB&HHIi 

1 

30 

127 

145 

98 6 

2 31 

104 1 

2 49 

102 9 

0 678 



60 

■mM 

wtanm 

102 4 

2 92 

918 

3 26 

94 2 

0 651 

3 


62 


M»tl 


2 85 

96 0 

3 09 

95 4 

0 671 

91 3 per cent 


60 



109 1 

2 SO 

105 7 

3 20 

110 7 

0 637 


■ 


151 

k^9 

106 9 

2 77 

105 3 

313 

■hED 

0 644 


■ 


1 40 

I5S 

97 5 

2 35 

96 3 

2 53 

951 

0 675 

Total 

E 

WB 

7 

9 47 

mm 

13 GO 

98 7 

15 21 

mi^tu 

0 654 


■ 


131 

145 

96 7 

2 05 

96 7 

219 

94 8 

0 681 

4 


GO 

1 17 

137 

102 2 

l^S 

94 2 

195 

961 

0 654 

84 5 per cent 


60 

1 10 

133 

105 6 

1C2 

91 0 

185 

95 4 

Bf'M 



60 

1 02 

127 

108 5 

156 

04 5 

181 

100 6 

0 027 

Total 

4 

2 

4 CO 

5 42 

102 7 

7 01 

94 3 

7 83 

96 7 

0 051 



CO 

2 01 

2 3n 

301 7 

3 00 

94 2 


96 0 

0 055 

5 


CO 

1 67 

197 

112 0 

2 73 



1031 

0 655 

JRl ^ ndr 


60 

1 50 

17S 

103 5 

2'> 

lOo 4 


107 2 

0 655 

M IPCi CCU( 


60 

1 S4 

178 

100 6 

2 53 

101 C 


102 2 

0CC4 



CO 

149 

171 

100 0 

2 34 

97 1 

2 56 

97 3 

0 665 

Total 

5 

0 

8 21 

9 59 

1018 

1321 

99 6 

14 59 

100 9 

0 659 

8 


30 

HKiB9i 

148 

VQQQ 

1 SO 

94 5 

213 

97 7 

0 645 

84 5 per cent 


30 


1 22 

B^Q 

1 73 

100 0 

188 

99 5 

0 670 

Total 

1 

0 



isil 

3 62 

97 1 

4 01 

98 5 




63 

1 18 

143 

105 9 

2 01 

105 2 

2 26 

108 7 


7 


64 

1 iO 

151 

1013 

2 09 

99 5 

2 30 

100 4 


84 5 per cent 


64 

12S 

145 

98 6 

2 03 

981 

2 20 

97 3 




64 

1^5 

141 

98 6 

194 

96 0 

2 10 

95 5 

0 672 

Total 

B 


5 01 

5 80 

100 9 

8 07 

09 8 

8 86 

■Ml 

0 665 

0 

■ 


318 

132 

97 8 

1 78 

93 2 


Mil*! 

0 674 

o 

S4 5 ner cent 


45 

3 16 

1 36 

1000 

1 91 

99 5 

2 08 

99 0 

0 668 



25 

0 43 

0 46 

93 9 

0 6S 

98 6 

^EuBI 

93 4 

0 697 

Total 

1 

55 

2 80 

314 

07 8 

4 37 

96 7 

4 71 

95 6 

0 673 

Average o f 

___ 










periods 



1 24 

145 

1618 

2 03 

98 i 

2 24 

99 6 

0 659 

Average de- 











viation of 











periods 



0 27 

0 32 

32 

0 47 

38 

0 52 

44 

0 013 

Mean devjR 











1 1 on of 











periods 


- 

6 36 

043 

40 

059 

45 

0 66 

63 

0 016 


difficulty of obtaining theoretical results for carbon dioN:ide and water in the 
individual periods is not due to the variation m the quantities themselves but 
due to the difficulty of measuring accurately the amount of alcohol burned 
ff there were appreciable errors in am one of the three factors measured 
result would be an error in the fourth factor which is calculated, namely 
®3:ygen, and an error m the latio between carbon dioxide and oxy-gen that 
the respiratory quotient 
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The average cleAiation and the mean deviation ot the peiiodb aie given 
at the bottom of the table For the quantities ineasmed these tvo constants 
show the degiee of %aiiabilitj of the amounts of the n eights of losses of the 
chambei, vatei, and carbon diovide On the othci hand the constants foi 
the percentages shov the laiiabilit-^ in the accuiac\ ivith ivliich the obseiia- 
tions weie made In general the aveiage de\iation of the peicentages is 
between 3 and 4 5, vhile the mean deviation of the peicentages is betveeii 4 
and 5 5 Out of a total of 29 periods, sixteen of the periods foi the watei, 
fifteen of the peiiods for caiboii dioxide, nineteen of the peiiods for oxvgen, 
and tweiiti of the periods for the lespnatory quotient aie within the mean 
deviation As the mean deviation is less peieentageu ise foi the lespiratoii 
quotient than foi anv of the otliei thiee factois, it is easiei to obtain quotients 
in alcohol checks than it is to measure vatei, caibon dioxide, and oxjgen 
The reason foi this is that the lespiratori quotient depends upon the accu- 
racy of the weighings of the indnidual paits, wliile tlie peicentage lecoveii 
of oxjgen, carbon dioxide, and natci depends upon whethei the loss in 
V eight of the chamber lepresents solely the alcohol binned 

As theie was no souice of caibou dioxide othei than the buiuiug alcohol, 
and the completeness ot absoiptioii was conti oiled In the baiium hj dioxide 
solution, the v eight of caibon dioxide obtained was used as the basis of 
calculating the amount of alcohol burned and the peicentages of lecovei} 
foi oxj'gen and water weie computed The a\eiage peicentages foi vatei 
and oxygen veie 1015 and 1011 respeetnely, so that on the nhole the le 
suits aie not much changed foi the average ot the individual experiments on 
the assumption that the caibon dioxide nas an indication ot the alcohol 
burned The calculation ot the aAeiage deviation and the mean deviation 
for the indnidual peiiods vhen caibon dioxide is assumed as the measurement of 
the alcohol burned gives 21 and 2 6 pei cent lespeetneli foi the oxigen 
uliich IS of the same oidei as those foi the lesplrator^ quotient 

These experiments sliov that the Haldane chambei lespiiation appa- 
ratus ivill give reliable respiratoi;v quotients mth adult poultii ■Hhen the 
periods are at least tu o houis in length and a balance sensitive to 0 01 gram 
with a load of 5 kilogiams is used Foi shortei peiiods it is necessary to ha\e 
a moie sensitive balance, although theie aie a number of peiiods (of one 
houi duration) in this senes uhich aie satisfactoic so tai as lespiratoic 
quotient is concerned The greatest difficultc is m neighing the chambei, 
particulaih mth a Ine animal Tn it Care should be taken to maintain a 
uniform rate of ventilation so as to have the composition of the lesidual an 
as neailv the same at the end ot each peiiod as possible, and to peiform the 
weighing in the same length of time at each peiiod, as unequal duration of 
weighings lesults in unequal changes iii tenipeiature of the chamber, which 
affect the weight of the chambei When these piecautions aie obseived and 
a suitable balance is used, the method should give tiustwoithv results in the 
measurement of respiratorv exchange of small animals 

All measurements are made with one instiument (the balance), and 
therefoie, the factors measuied should all have the same degiee of acemaev 
The equipment lequned can be assembled easilv and with the exception of 
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the Lhambcr tan be rendih purchased The tothinc is not complicated and 
therefore, can be acquired quickh The method has also the gieat ad\fln 
tage that se\eral sets of apparatus can be used and onh one balance is 
required In ■\ie\\ of the simplicity of the method botli in theorv and in 
equipment required it is surprising that it has had so little application until 
recent lears 


SUMMAn\ 

Control tests ^\lt}l etlnl nieohol ncie in ide \wth a Haldane chamber les 
pirntioii apparatus suitable for adult pouItr\ llie average percentage reeov 
erv for v\ntcr, carbon dioxide and oxvgeii in S experiments of one hour to 
five hours in duration v\ns 1018 98 4 and 99 6 respectneh The average 
respiratorv quotient v\ns 0 659 The mean deviation from average in 29 pen 
ods nas for viator 4 0, carbon dioxide 4 5, and o\>gen 5 3 per cent The 
mean deviation ot the ies()Ui1or\ quotient fiom 0659 v\ns 0016 
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A LAMP POE THE COLORIMBTBE OR MICROSCOPE" 


By H a Havenpobt, M D , Chicago 


A rtificial light suitable foi either eolonmetue or microscopie York 
^ should be a good imitation of daylight, and be supplied in a diffuse beam 
lYhich IS large enough to covei the reflector or inirioi of the instrument used 
Such a source of light is pi oduced by the lamp described here 



The bodj of the lamp is made from a standard two gallon gasoline or 
kerosene can The spout is remoYed and the hole covered by soldering on a 
metal patch A standaid hi ass-shell electric light socket is soldered into the 
collar uhich is normally covered by the fillei cap of the can The bottom of 
the can is cut out, and a rectangular hole about 2% inches high by 4 inches 
wide cut in the side at the lowei edge A metal shield (s. Pig 2) shaped like 
a broad inserted TJ is soldered around the edge of the rectangular hole This 
shield should project 3 or 4 inches from the side of the can A leflector, semi- 
oval in shape, is made from any thin material which has a plane, smooth sur- 
face If metal is used, care should be taken that it is flat The reflector 
should be fitted at au angle of 45° and a small metal clip (c. Pig 2) soldeied 
to the inside u all of the can opposite the opening and at the height necessary 
to hold the top of the reflectoi Bottom supports for the reflector are not nee 

‘From the northwestern XJnlvcrsltj 'MecUcal School Chicago 
Kccehed for publication April 20 J92S 
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cssarj jf it Ills iicll Tuo snmll briss aii<,lc irons mtli icicw holes m their 
tiids are soldered to the suits of the bottom foi attachm ' it to the base 

The insult of the tan and tlit leflector are painted (tno coats) nith 
aluniiniiin paint The outsidi mil probablj tiie tht eics least if painted 
dull black 

A base is made of a puce of boaid 10 inches sijuart It should be just 
thick enough to hriiig the opening of tht lamp lead aiith the reflector of the 
iiiieroscope or colonnuttr, oi aarjing heights luaa be obtained ba “shim 
iiiiiig up” the lamp aiith additional squaies of thick caidboard 

The order of asscmbla is as foltoaas Inseit a 100 aa att bine glass (daa 
light) bulb into the sod et Adjust the reflector so that the beam is throavn 
straight out the “tunnel” made bj the shield, and sciear the can to the base 
Pig 1 ilhistratts the shape of the reflector Pig 2 is a si eleton diagram 
of the completed aiqmratus shoaaing the placement of the leflcctor 

The deaice can be constructed ba a tinner in an hour or taao at a cost of 
a feav dollars, and aaill prove to be a liandj substitute for daj light in the 
laboratora The coloi aalue giaen for blue aaill be found much superior to 
those giaeii bj an ordinarj electric light Used for microscopic avork it aaill 
be found superior to the substage lamp 

Points to bo emphasized are use alumiunm paint (not avhite), use a blue 
glass, nitrogen filled bulb, and set the leflector at such an angle that both 
sides of a coloriruetei field arc tlluminated equalla 
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LABOEATORY TECHNIC 

TISSUE STAIN A Modified Methylene Azure B Stain for Sections of Human Hema- 
topoietic Organs, Bichter, M N Arcli Path and Lab Med, 1027, ii, i, 773 

1 Fix (A) pieces not more than 2 mm thick bj Llleimaun’s method 
Tnentj four hours in froshli prepared mixture of Zenker (without 

acetic acid) 9 parts 

Neutral formalin (40 per cent fornialdehj de) 1 part 

2 Wash in running nater, from tnehc to tncntj four hours 

3 Embed in ctlloidin (B) (or parafhn) 

4 Attach sections to slide b 3 albumin and remo\ e celloidin with absolute alcohol 
and ether (b) (or paraffin with xylene) 

5 Absolute alcohol, one minute 

G Niiietj flit per cent alcohol contaiiiiiig fiiicfiire of iodine, fifteen minutes 

7 Eight! per cent alcohol until iodine is remoced 

8 Water seceral changes to remote alcohol 

9 Stain fifteen minutes, uhile steaming (C) in freshlj prepared mixture of 

Brythrosin, I per cent aqueous 5 0 c c 

Neutral formalin 0 25 c c 

Eosin or phloxint mat be substituted for eryth 
rosin 

10 Einse in distilled Ttater 

11 Stain from one to fi\ e minutes in 

Methylene arure B bromide 0 1 

Methjleno blue TTSP medicinal 01 

Distilled water, or preferablj buffer 

solution, P,[ 7 5 100 0 

The buffei is made bj iddiiig 15 c e of a fifteenth molecular solution of primarj 
potassium phosphate (9 078 gni to 1 liter of distilled uatcr) to 85 c c , of secondary sodium 
phosphate solution (11 876 giii to 1 liter) 

12 Flood from dropping bottle uith scieral changes of absolute ethyl alcohol, 
until stain ceases to come out (ten seconds at least) Aioid uater and lower alcohols 


13 Differentiate in 

Cloic oil ^ parts 

Absolute ethyl alcohol 1 part 

Coloplionium, sat ale solution a few drops 

Control the differentiation under the microscope 

14 Place for thirtx seconds m (D1 

Xjlene 9 

Annl alcohol 1 part 


The differentiating fluid must bo thoroughly rcmoied 
15 Pure amyl alcohol, until roads to mount 
IG Mount in euparol, prefcrabli the green cariety 

Jieswfts 

The nuclei arc a deep blue black and the chromatin is sharph stained 
The nucleoli are distinct The cytoplasm is lanous shades of laiendor, red or blue, 
depending on cell types The eosinophil granules are red, the eutrophil granules slighth 
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tIarXer red, and tjie ba-’opljil f,rnnulcs blup Tlic ctntrosonie-? arc a bright red The 
spindle fibers ire u^uailr red ami soiiietmiLs arc purpU The /ibrin is red or purple, 
depending on the degree of docolori/ntion The batterm are blue 

UVEB TUNCTION Rose Bengal Test for Liver FuDctlon Spsteln N N Dclprat G D 

and Kerr W J Jour Am Mvd Assn lOJT, Ixvwm 1019 

The authors report tlic results of tin ir (ontiniu 1 «lu«l% of tlio test described hr them 
in 1921 the pre int report sutnmariFinf^ tin findings m wore than 500 cases 

The modified technic follous 

Injection A \Lin in the cubital fos a i dtctel and 10 c c of a 1 per ctnt boIu 
tion of rose bmgal in plusiologn odium rhlori<li solution is injected and the needle 
uashed through sJouh ivith from 3 to 10 t t of alt solution irhich is held rtad\ in a 
fresh s\riDgi The nicdli m lift m tin \iin an 1 at evneth tno minutes after the in 
jcttion of the <ht a sampk of blood (10 tilt uitlulrnwn from the needle into a clean 
viringt and drstharged into a fcntrifugc tiiln containing a feu crjstaN of potassium 
oxalate TIic tulio is (arefulh in'irtid two or thru, times Tlu needle is again Trashed 
bj slowh injecting from o to 10 i c of the alt olution Tvhidi mantuvir priients the 
clotting of blood in the needle A.t eight and sixtun minute respcctiieh from the time 
of injection, samples of blood arc utthdraiTn and colb etc 1 in an identical manner The 
needle IS then TTitlidraun from fh< \«in in tin 'inn It i uell to ad\ist the patient that 
tho npptarnnte of the iljc in th< tods «ill impart to tlum a listind red color, since 
the unexpeeted appearaiue of tlu u I tools nm\ <nust <onsubrablc alarm 

As soon as possible after eolUttion tlu blood samples an centrifuged at a speed 
of 2 000 roTolutions per minute for thirti minut< 

Ten cc record sjnngcs and numbtr lb gage ntorl nmllis are eoD\eiiiint Hough 
handling of the bIoo*l samplis is apt to cau c oim hemoKsis of the red cells and to 
interfere irith the colorimetric readings 

Colorimetnc Anal} sis Five cubu «entimcters of the plasma of each of the samples 
ifi ficparatolj mixed nith 10 c t of phasiologic nodium <hloridD olution The dilntod 
plasma of the tuo minute sample i pln<td in the uedge of the Hcllige colorimeter This 
IS used as the standard against uhidi tho tight and ixteen minute diluted samples are 
read 

Since tho two minute sampU rtprt tnts tht Inglrest conicntration of tho dje in 
an} indUidual, follouing the injtttion of n fixetl amount of the die into the circulation 
it may be regarded as 200 per tent rttontioii and the colorimetric readings obtained bj 
comparing tho eight minute and sixteen minute specimens with it represent direct per 
centages of dye retained Before making rolorimctnc readings it is ncocssarj to stand 
ardizo the Helligc colorimeter used an I to correct for an\ inaecurncics present Tho 
colorimeter is standardized bj comparing one sample of phsma against itself the read 
iDg should bo 100 

Tho colorimetric readings thus obtained indicate the ratio between the first or 
control sample and tho subsequent sample This obTiously indicates the speed Tvith 
^hieh the d}e Icaies the circulation 

Whilo the two minute sample is rcgarde«l ns representing tho highest concentra 
tion of the dje in an irtduidual at an} one tune it is probable that some of tho dTC 
IS rcmoTcd from the circulation In fort the eollettion of the two minute sample but this 
IS not of great practical importance if care is taken to withdraw tho blood at cxacfl} 
two minutes Purthermorc ttc are not ns much coneernid with tho actual quantity of 
in the circulation as ivith the ratio of the percentage of d}e in circulation at two 
distinct intervals of time which m rcaiitj is its rate of disappearance For this reisoa 
it 18 not essential that the solution of dye laji-ctcd bo cvnctly u J per cent solution nor 
that tho dose be cxactl} 10 c c Although considerable latitude ma} be taken in regard 
to the oriiount of d }0 injected it would be ndviaable to inject approximately 100 mg 
in tlie average sized adult The dose may bo varied according to the size of the patient 
for some endeavor should be made to keep the initial concentration of the dvo approx 



84 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


imately the same The dosage has varied from 3 c c of a 1 per cent solution in children 
to 15 c c in large adults In normal individuals, the eight minute sample is usually 50%, 
varying from 40 to 60 per cent, and the sixteen minute sample varying from 23 to 30 
per cent These percentages represent the amount of dye retained in the circulation 
The results may be thus summarized 

Normal persons absorb rose bengal through the liver from the blood Stream verj 
rapidly so that at the end of sixteen minutes only a trace remains in the blood plasma, 
that IS, rarely more than 25 per cent of the amount injected 

In chronic cholecystitis the elimination is usually within normal limits, and the test is 
not an aid in the diagnosis of the condition 

In cases of obstructive jaundice, catarrhal jaundice and arsphenamine icterus, the 
delay in the elimination of the dye is alwajs very definite, being greatest in obstrue 
tive jaundice The test is a valuable aid in detecting these conditions and in follow 
ing their clinical course Before the jaundice begins to cleai clinically the improvement 
in liver activity can be demonstrated by its increased abilitj to eliminate rose bengal 
Following operations for the relief of obstruction of the common duct, the liver func 
tion improv es markedlj The test may be used as an aid in determining the patency 
of a cholecystoduodenostomy, as the dye can be readily identified in the duodenal contents 
It has proved very valuable in following the course of an arsphenamine hepatitis 

In cirrhosis of the liver, the impairment of liver function is in direct relation to the 
amount of scarring in the liver and to the encroachment on the functional reserve of 
the liver An advanced case of cirrhosis always shows a marked delay in the excretion 
of rose bengal 

The test is of particular vmlue in the differential diagnosis when ascites is the out 
standing sjTnptom In cardiac failure, in tuberculous peritonitis and in carcinomatosis 
of the peritoneum, little change from the normal liver function has been noted, while 
on the other hand, when cirrhosis of the liver is present, there is a verj marked im 
pairment of liv or function 

In metastatic malignancy of the liver, the conditions are variable and seem to 
depend on the amount of liver tissue which can function Discrete scattered metastatic 
nodules in the liver do not interfere with its ability to eliminate the d>e, but diffuse 
replacement of the liver tissue bv carcinoma very definitely causes a retention of the 
dye in the blood stream 

Chronic passiv e congestion of the liv er docs not seem to prev ent the absorption of 
rose bengal, and the curves are within normal limits 

Observations in patients in the various stages of syphilis have proved interesting, 
especially in those with a verj florid tvpe of early generalized infection In a small 
percentage of these a definite delay in the excretion of the dye has been noted, and 
probably indicates the presence of an acute syphilitic hepatitis in spite of the clinical 
silence of the liv er Long continued treatment with arsphenamine and mercury does not 
disturb the liver activity Arsphenamine dermatitis unaccompanied by icterus shows 
elimination of rose bengal within normal limits 

Acute infections of the liver cause a marked impairment of liver function 
Nephritic toxemias of pregnancy do not cause delay in the elimination of rose 
bengal from the blood stream 

Continued application of the test confirms previous observations as to its value as 
an aid in diagnosis and in estimating the prognosis of certain diseases of the liver 

nerve tissue stain Stain Technic for NIssl’s Granules Following Alcohol Fonnol 
Fixation, Bean, E J Stain Technologj, 1927, ii, 56 

1 Nerve tissue is fixed 2 4 hours in a 5 per cent solution of strong formalin in 
commercial alcohol 

2 If dehydration is perfect, cither chloroform or vylol may be used as a clearing 
agent 

3 A sloy method of pnradin infiltration is adM^^able 
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•i frcctiODs sboulil be cut JOJ*, microns in thickness 

C Cophn stoinin^' jars •’hould bo nnnculcd b\ placing them on a rack in n pan of 
cold ivattr, bringing the water to the boiling point and alloiving the jars to stand in 
boiling water for tncnti minutes 

0 One per cent ntiuoous solutions of either nwthvlcno blue or Crubler'g Neutral 
Roth are used ns specific stains for Nissl s granules 

7 Those stains arc heated to boiling lo n bciikcr, the slides arc placed in the 
Cophn jars which are partialh submerged in boiling water and the hot stain poured 
into the jars The flame beneath the water bath is turned doun and the slides loft 
for 20 minutes 

8 The excess of primarj stain is ixashcd off in 25 per cent and 50 por cent 
alcohol and tho slides passed rnpidlj through the alcohol senes to absolute alcohol, and 
finnllj to xtIoI 

0 ‘When countcrstaining is desired nigrosm in 1 per cent aqueous solution, methyl 
orange, saturated solution in 50 per cent alcohol, or a 0 5 per cent solution of eosin 
in 50 per cent alcohol nro recommended These stains nro used cold, and the slides 
arc merelj dipped in them after the excess of primarj stain has been washed out in 
2 j per cent and 50 per cent alcohol 

10 If a cold primnrj stain is desired a saturated solution of thionin m distilled 
water, acidified ^ith 1 per cent carbolic acid will p^o^o specific for the Nissl sub 
stance Sections should be stained 5 10 minutes m thionin, then passed rapidly through 
to abaoluto alcohol, and \jIol The same countcrstains may bo used as m the hot 
method 

11 Sections prepared bi the hot method how little tendency to fade after ten 
years’ use 

12 Excepting neutral red, all the stains used in this tcehnie arc earned by the 
^atlOlIal Anihne and Chemical Company and arc satisfaeton Coleman and Bell natural 
red maj be substituted for Grublor’s Neutral Roth with good results 

SPIBOCHBTA FAIiLIDA A Modified Stain for Oerqueirs A Brazil Med, 1D27, 

xU 258 

Stain 


Tannin C P 

5 gm 

Glacial acetic acid 

4 c c 

90 per cent alcohol 

50 c c 

Distilled water 

50 c c 


Chancre serum is smeared and fixed m 90 per cent alcohol I minuto and without 
drjing covered with the stain Tho slide is heated until a littlo \apor is gnen off, 
washed in running water and covered with Zichl Nocison carbolfuchsin and steamed 
for 10 20 seconds Wash 

Treponema arc pinkish violet 

BLOOD GROUPING A New Method of Direct Matching Clemens J Zentr f Chirurg 

192G, Im, 3032 

The following rapid method is proposed for compatibihtj tests 

One or more drops of the recipient’s blood arc placed upon a slide and an equal 
volume of chloroform added the mixture being spread to twite tho size of tho original 
drop Tho chloroform hemoljzcs tho blood and produces a clear red scrum If necessary 
more chloroform may bo added and poured off Tho procedure thickens the blood some 
what 

A drop of the donor’s cells is then added to tho hemolyzed serum and the mix 
ture ob8or\ed for agglutination 

Tho procedure is repeated testing the recipient’s cells ogamst the donor a hemolyzed 
serum 
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PANCREATIC ENZYMES Estimition of, Martin, L Arch Int Med , 1D27 xx-xix 

No S, p 343 ’ ’ 

Determinations are made prefer ib)\ upon B liilc or, if this is turbid, upon clear 
A bile 

After thorough cent rifugalualion 1 ti is placed in 10 cc of buffer solution P„ 
7 7 and lee of the 1 JO inisturc in JO c c of the same buffer This makes a 1 000 
dilution These two dilutions au sufluient 

The buffer solutions are prepared ns follows 

An jM/ 15 solution of primarN iiotnssuim phosphate which contains 0 OSO gm KH PO, 
in 1 liter of solution 

An M/15 solution of seiondarv sodium phosphate which contains 11 87(i gm 
Na HPO„ 2H,0 in 1 liter of solution 

Nine cubic centimetirs of the sotoiuliire are aldtd to 1 e c of the nrimare to make 
P„ 7 731 

Into three Folin and Wii blood sugar tubes are ))lnced respecfieeh, lee of the 
1 JO dilution iiieasured from in u curate lie pipette, 01 ee from a 01 ce pipette, 
of the 1 20 dilution with 0 0 e ( , standard buffer, Ice of the 1 (lOO dilution To each 
tube IS added lee of 1 per cent starch sedation made up be boiling as directed This 
IS incubated for thirte iiiiiiutes in a water bath, 1S“ to -f0° C ami J c e alkaline copper 
sulphate of Polin and IVu added and earned out as direeted b\ them for blood sugar 
determination In normal eases the digestion in tubes 1 and J will be praeticalh complete, 
ccrtainlj in 1 Tube 1 will be the onl\ one neeessnn to read If this reduction is 
low, it will be safe to take the 1 JOO tube as representing the true pancreatic actieitv 
This has been fouiiel to be the ease as shown in the foregoing determinations m a 
senes of fi\e tubes with [irogre ssn e 1\ smaller amount of each biliare fraction in 1 GOO 
dilution haio been conducted The niilligrnms of dextrose produced from one cc of 
starch arc then calculated 

To arnxo at a unit of comparison this simph necessitated the multiplication of 
the amount found in tube i be 100, in tube J b\ 33 3 and in tube 1 with a dilution of 

1 20 be 3 3 For instance, in tube 3 the eolorimetru rending of — x amount 

bn known 

of glucose in stand irel x 100 = mg of glucose, or to gi\ e an e xample using standard 

2 of glucose working standard, 20/15x0 4 mg x 100 = mg This represents 100 tunes 
*hc amount of glucose produced from one cc — 1 iier cent starch — bx the action of 1 (lOO 
dilution of pancreatic enrxme ns obtained be duodenal drainage 

MILK Can B Coll he Used as an Index of the Proper Pasteurization of Milk*’ 

Swenarton, J C Tour Bnct , 1027, \iii. No 0, p 410 

Sixteen pastcuriring plants xxere studied xeitli respect to the B coli contents of 
the pasteurized milk 

The B coll content of the pasteun/cd milk from the different plants was found 
to ' art considerablj 

The control charts from the plants whose milk was high in B coli show improper 
heating or irrcgularitj of procedure There is a definite correlation botw con B coli content 
and procedure as indicated by the control charts 

A test for B coli in pasteurized milk can be used to good adxantage in cheek 
ing up on plant performance 

A standard is proposed for the niaxiimim B cob content of a properh pasteurized 
milk as follows 

The standard portion of milk shall be 0 I c c The standard sample shall consist of 
fix c standard portions of 0 1 c c each 

Of all the standard 0 1 c c portions examined, not more than 20 pei cent shall 
show the presence of organisms of the B coli group 
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OocnsinnnlK thr<c or iiioro of tho fin iqiml 0 J t < portions < on^titutinf, a J’lnplc 
stnndnril sampk nln^ sfiou tin pri « nn of B <nli Tins nliall not Ijl alJouabIc if it 
occurs in iiion Umn (a) 10 pi r <ent of tin stanilanl MiniplLs wlicn ten or more samples 
havt lir en cvatiuneil or in (li) ont stnniiarl ample «l>cn li s than ten samples ba^o 
been examined 


ALCOHOL IH TISSUES The Quantitative Determination of Alcohol in Human Tissues 

Gcttler A 0 and Tiber A Vrdi lath an! Lal» Alcd 10^7, ui 75 

The ns non an it is ri ino\ I fniii the bod' hould be placed in a tipbtlv 

clo 1.(1 jar anil plniid in a refrit.erntor Ulna i<< roM 'iOO Rin an uci;,h<d out quiekir 
ground up anti plan 1 m a _ liter fin k To Ibi are aided f 00 e c of "ntcr, See of 

a snturntnl olution of tartarn and an 1 I < i of uhiti mineral oil This mixture is 

now distillid "ith stiam V Innj, w II mob I on b n or hould be u id and the distilla 

tion linuld bt continuiil until oxneth 800 * « bn bun folleitel The distillate is "eU 

mixul and tisid m the follouing prox lur 

Twentx gram of pota lum buhromnli an I -10 < e of concintrnttd sulphuric acid 
are jdacod in a oOO ei di tilling fin k Tbr«« hiindn I <ubic cintimcttrs of the distillate 
obtained above arc now ndibd an) tin onl<nt itnxe! weM The flask is then tonnictcd 
to a long well toidxl condin or h\ iiitan of a HopKins di tilling head and the distilla 
tion started The hint must In h» regulate I that it ivill fake from forty five to fifty” 
minutes to collect ixncth ioO ec of listillat« \fter thoroughU mivmg 50 c c of this 
distillate is titrated with twintutb normal m hum hrdroxidc solution using phenol 
phtlmlcin ns an indieator From thi titration figun tlic amount of alcohol present in 1 
kilogram of brain tissue can be oasilv rnbulatnl a follows (it tvrentioth normal 
alkali - 1 IJ) \ 71 5«; = mg OH per Kilogram of ti sue The figure C - I 1-) holds 
only for brain tissui For other ti ii« one inu t dttermine cxperinientallj- the cor 
responding blank 


IKTOXICATION The Alcoholic Content of the Hiunan Brain Gettler A O and Tiber A 
Arch lath and Lab Mtd 10.7 m, 

For the qualitative and quantitative Uttrniination of iltohol the brain is of 
first importance 

The normal alcoholic content of Imninn brain iiiateriaj is Ic s than 0 00-5 per cent 
The alcoholic content of th« brain m per ons who have partaken of alcoholic 
beverage ranges between 0 OO j and 0< pir unt 

All rat.cnt, ha,. HR an ahohni., ,on. nt I.How 01 j.cr cent (.los.gnateil as one 
plus’ ) flhow no abnormal jjh'siologir cfTeits 

Pat.enta ,,.th an alcohul.e content nhoeo 0 1 per cent and np to 0 21 per cent 
(designated as ‘teeo plus ) shoe, some phjs.olORic disturbance as ev.dcneed h} in 
creased aggressiveness, and more or less lo s of sense of care heone of these patients, 
however shows unbalanced cqu.l.hr.un. whiel, .s eommonly called intoxication 

When the alcoholic content rise, above 0 2o per cent and up to 0 4 per cent 
(designated as ‘ three plus ) and still higher np to 0 0 per cent ( four pins ), the 
equilibrium of the person hcconics unhainnecd-a coad.t.on gcacrally know a, intox. 
cation 

The degree to which anv person is alfcetcd does not depend on the qnant.tj of 
alcohol consumed, hut on the amount of nltnhol pre ont in the brain at the time 


AMEBA a Simplifled Method for the CiUtlvratdon of Endameba Histolytica Craig C B 
Am Jour Trop Jfed Sept 1020 vi ^o 5 p 333 


A medium coaaisting of I ocke 
human, horse or rabbit blood scrum 
Endameba histolytica The best re 
scrum Was used 


solution containing one part to seven of inactivated 
has been found very cfflcient in the cultivation of 
ults were obtained when inactivated human blood 
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PANCREATIC ENZYMES Estimation of, Martin, L Arch Int iSfed , 1927, \\\i\ 

No 3, p S43 ’ > < 

Determinations arc made prefernbh upon B hilo or, if this is turbid, upon clear 
4. bile 

After thorough c( ntrifugali/ ition, let is plated in 10 c c of buffer solution P„ 
7 7 and 1 c c of the 1 JO mixtuie in JO t e oi the same buffer This nnhes a 1 (lOO 
dilution These tuo dilutions aic sufluient 

The buffer solutions art prepared ns follows 

An M/la solution of prinmri potassium phosplmte uhith contains 0 OSO gin ICH PO, 
in 1 liter of solution 

An M/15 solution of sctondart sodium pliospliatt which contains 11870 gm 
Na HPOj, 2H,0 in 1 liter of solution 

Nine cubic centimeters of the setondart are adiloil to 1 c c of tlu pniiiare to make 
P.i 7 731 

Into three Folin and Wu blood sugar tubes are plated respettn th , 1 t c of the 
1 JO dilution iiioasurod from an atcuratt 1 t< pipttte, (11 ct from a 01 te pipette, 
of the 1 20 dilution with 09 e t , standard buffer, 1 t e of the 1 000 dilution To each 
tube IS added 1 te of 1 per tint stnuh solution made ii)) In boiling as dirceted This 
IS incubated for tliirts minutes in a water bath, IS° to 40° C, and J e t alkaline copper 
sulphate of Polin and Wu addi d and tamed out is directed be them for blood sugar 
determination In normal cases the eligestion in tubes i and J will he practicalh complete, 
cortainlj in 1 Tube 3 will be the onh one iieeessnrt to read If this rceluetion is 
low, it will be safe to take the 1 JOO tube ns representing the true pancreatic ncticite 
This has been found to be the t isi as shown in the foregoing determinations in a 
senes of Ate tubes with progressn e 1\ smaller amount of each bilian fraction in 1 (lOO 
dilution hate bein conducted 'I’lie inilligrams of elextrosc produced from one cc of 
starch aio then calculated 

To arritc at a unit of comparison this simpK necessitated the multiplication of 
the amount found in tube ! be 100, in tube J In 33 3 nnd in tube 1 with a dilution of 

1 20 In 3 3 For instance, in tube 3 the coloriiiietrie rending of Standard ^ amount 

Lnkneiwn 

of glucose in standard x 100 = mg of glucose, or to gne an example using staudard 

2 of glucose working standard, 20/15x0 4 mg x 100=:iiig This represents 100 times 
the amount of glucose produetd from one t c — 1 iicr cent starch — bj the action of 1 bOO 
dilution of pancreatic enyMiie ns obtained In duodenal drainage 

MT T-N Can B Coll be TTseei as an Index of the Proper Pasteurization of Milk'’ 

Swenarton, J C Tour Bact , 1927, xiii. No b, p 410 

Sixteen pasteurizing plants were studied with respect to the B cob contents of 
the pasteurized milk 

The B coll content of the pasteurized milk from the different plants was founel 
to cary considerabh 

The control charts from the plants whose milk was high in B coli show impioper 
heating or irregularitj of procedure There is a definite correlation between B coli content 
and procedure as indicated bj the control charts 

A test for B cob in pasteurized milk can be used to good adiantago in chock 
ing up on plant performance 

A standard is proposed for the maxinuim B cob content of a properh pasteurized 
milk as follows 

The standard portion of milk shall be 0 1 c c 5’lic standard sample shall consist of 
fis 0 standard portions of 0 1 c e each 

Of all the standard 0 1 c c portions examined, not more than 20 per cent shall 
show the presence of organisms of the B cob group 



ABSTRACTS 


89 


in saturated animoalum sulphate solution, so ns to obtain solutions differing m strength 
by 005 mg of quinine, the difference being made up Tvitb saturated ammonium sulphate 
At this point Ho> introduces a modification in the u^e of N/lOO iodine solution 
as an indicator 

0 5 c c of this solution is added to each tube and the contents raided 
It ivas then ascertained botTrcea ubicb of the kaoTrn solutions differing bj 005 mg 
of alkaloid content the unknown laj, and then tho remaining See of the quimno solu 
tion ■nas matched against another set of test tubes containing known quantities of quinine 
(1 m 100,000) differing in strength b} 001 mg between the range found in the pro 
hm^nar^ trial, for more accurate determination 
He found that 

3 Tanret^s rtegeat does not gne good results in concentrations higher than 0 025 
mg in 5 c c spocialh when tho matching tubes arc heated in the bnne bath and then 
cooled as recommended b^ Hamsdon and Lipkin 

2 On using agner s reagent the soiutions become colored too deep a vcUovr for 
making delicate comparisons 

3 An acidified N/lOO iodine solution has been found to gi\c \ory good results in 
detecting a difference of 000- mg in tho alkaloid contmts between the ranges of 0 0^5 
mg in 5 c c to 0 03 mg m 5 c c and a difference of 0 OUl mg between 0 03 mg in 5 c c 
to 0 001 mg in 5 c c concentrations 

4 llithS c c as total volume even the presence of 0 0005 mg, le I in 10 000 000 
can bo detected when matched against Sec of a satnrated ammonium sulphate solution 
alone to which the same quantitj of the reagent has been added 

5 With 2 cc as total volume, <.vcn the presence of OOOOJ mg ic 3 m 20000,000 
can bo detected provided it is matched against a blank 

SCABLET rSVEB Amato Bodies in Scarlet Fever Toomey J A and Qammel, J A 
km Jour 331S Child, 1027 x\iiv. No 5 8il 

Tho investigations of the authors lead them to concludo that Amato bodies are not 
lUwajs present m scarlet fever and mov be found in other diseases, although they are 
present more commonly m scarlet fever than in any other infection 

PNETTMOCOCOUS A Specific Flocculation Reaction Occurring Between Alcoholic Ex 
tracta of Pneumococci and Anti Fneumococcus Seruia Jungehluo C W Jour Enper 
iled 3927, \lv, No 2, p 227 

Antigens The bacterial antigens were prepared by extracting tho centrifugahrcd, 
washed sediment of 3500 cc of an 18 hour pneumococcus broth culture in 40 cc of 
absolute or 95 per cent ethyl alcohol for a period of 4 weeks, at room temperature Tho 
extracts were then filtered through paper and were ready for use Antigens obtained 
by extracting tho bacttnal sediment for 2 hours with boiling alcohol in a reflux con 
tamer were found to be only slightly weaker in flocculating power than those prepared 
by tho first method 

To one part of benzoin tincture are added twelve parts of alcoholic bacterial anti 
gen This initial mixture is suspended in 085 per cent salt solution bj adding quickly 
25 c c of tho salt solution to 0 4 c c of the initial mixture It is important to add the 
diluent very quickly Experiments m which buffered salt solutions of different values 
were used in preparing this suspension indicated a neutral medium as the most desirable 
for the reaction The colloidal supension thus obtained is slightly opaque and just on 
the verge of Bpontancoua flocculation, if left standing at room temperature or shaken 
■'igorou'ily it will flocculate by itself In order to insure conditions of maximum sensitiv 
it IS necessary to determine for each new antigen and new benzoin tincture tho 
optimum balance between bacterial antigens benzoin and salt solution A constant volnmo 
of 2 5 c c of this suspension is mixed with varying amounts of scrum,, starting with 
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05 cc nnd cncling with 0 05 t c It is not adMsable to test Miiallcr amounts than 0 05 c c 
because it u as fount! that less than 0 05 c c of normal scruui is insuthcient to stalnh^e 
the suspension, the comparable range of specific flocculation is thus liniitcd to the amounts 
indicated The tubes are incubated, half immersed in a uaterbath at 40° C since this 
temperature iias found to prOMtlc conditions of the greatest sensitniti, maintaining at 
the same tunc the highest degree of specificita , it was observed that normal horse scrum 
flocculated slighth above 40° C Readings are nindc after i/j hour, 1 hour, nnd 2 hour 
intervals to determine the degree of flocculation Oecasionallv, another reading is made 
on the following day 

The reaction appears to bo species specific It is not strictlv tv pe specific, as slight 
or moderate cross reactions occurred bctvvccn TvTie I serums nnd Type II and Tvpe III 
extracts 

The flocculating power of the scrum from five horses undergoing immunis’ntion with 
pneumococcus, Tj^ic I, did not develop to anj extent before the end of the 4th or 5th 
month 

In the case of two of these horses in which it was possible to carrv out parallel tests 
on a larger number of subsefpient bleedings until the end of immuniration, some rcla 
tionship was suggested betwien the flocculating power nnd the protective titer ns ascer 
tamed bv the routine method of sfandnrdirntioii in mice 

BACTERIOLOGICAL TECHNIC A Method for the Eetectlon of Changes In Gelatin 

Due to Bacteria, Erazler, W C Tour Infect Dm , lOfi), xxxix, No 4, 502 

The method is ns follows 

The gelatin agar medium used for the test is made as follows In lOO c c of dis 

tilled w ator arc dissolv ed NuCl 5 0 gm , KH J.'0, 0 5 gm , KjHRO, 1 5 gm 

Four grams of bacto gelatin arc dissolved in 400 cc of distilled water nnd to this 
solution arc added dextrose 0 05 gm , bacto peptone 0 1 gm , beet infusion 50 cc 

The two solutions are poured together, luated in a steamer and then mixed with 
500 cc of 3% washed agar The P„ is ndiustcd to about 7 0 The nudium is placed 
in tubes or flasks and sterilized in the autoclave 

Plates of the gelatin agar mcduini arc poured and allowed to harden Duplicate 
plates are inoculated on the surface of the agar at the center so as to form a giant 
colony of the organism, nnd arc incubated for two or three davs at the optimum tempera 
turc of the organism In general, incubation for 48 hours at 30° C was found to hi 
satisfactorj for the organisms studied 

After incubation, one plate is flooded with a 1% solution of tannic acid, while the 
duplicate plate is flooded with an acid solution of bichloride of mcrcurv of the following 
composition HgCl, 15 gm , HCl (cone) 20 c c , nnd water 100 ee 

If the gelatin has been changed, a clear rone v\iU appear about the giant colonj 
on the plate flooded with acid bichloride of nicrcurj solution, surrounded bj the cloudy 
precipitate of unchanged gelatin The reaction is slow, and 15 to 30 minutes should be 
allowed for its completion 

The plate flooded with tannic acid solution will present an appearance that will 
vary with the amount and degree of action of the bacteria on the gelatin An organism 
that acts on gelatin with little or no increase in ammo nitrogen gives a white precipitate 
about the colonj, heavier than the precipitate of gelatin throughout the rest of the 
plate With some groups of organmms this precipitate is verj heavj and white, with a 
distinct edge If there has been considerable decomposition of the gelatin, there is a 
clear zone about the colonj, surrounded by a distinct white ring This reaction takes 
place rapidly 

A modification of Sorensen’s iormol titration method was devised for testing for 
an increase in ammo nitrogen, for it was found that after the organisms had been 
ouped b> the gelatin agar plate method they could bo furthei subdivided on the basis 
of vvhether or not thev decomposed gelatin with an increase in ammo nitrogen The 
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^aniino Pii ' nitthod, as it 1ms beta tcrimtl, 1ms tlu n<l\antnj,cs of rtquiniif, no standard 
acid or nllcah and of usmj, onl\ 1 l c of the solution to be tested 

To lee of the niution to bo tc tod are added See of distilled i\atcr and a 
drop of phonolphtlmk in indicator Tlu tube containing 1 c e of the control is brought to 
a faint pink color that is to a 1„ of about -i tlu addition of diluti alkali The 
tubes containing solutions (o be tested arc thin iiintdud to the pink color of the control 
that IS, brought to the same Pu Then to each tube is adilcd 0 ) ct of formaldolude 
solution (about '179c) ^hicli has prciiouslj been iimdc pink to phonolphthaloin If the 
pink color di appears from the control solution dilute alkali is added drop b\ drop until 
the pink color reappears The sinu number of drops of the alkali are then added to 
each of the other tube If the tubes art pink no increase in anitno nitrogen has taken 
place The Pn of the hquul in the tolorlo s tubts m detimunid colornnotrualh bj thi 
addition of phenol red or brom thrmol Idut in licntor and this \iiln( is called the ammo 
Pji number 

This method has been \ er^ useful m detecting small increases m ninino nitrogen and 
also gi\cs a rough idei of the ainounf of that increa e It is useful in testing clear 
sjTithctic medium like the gelatin solution but tnnnot be used of course in colored solu 
tions 

The paper is illustrated nitli 12 microphotngropha illustrating the reactions 

LEPTOSPIEAS A Method for the Isolation ot Leptospiras from Water Bauer J” H 

Am Jour Trop Afod lti-7 mi Ivo p 1<7 

The Tvatcr was filtered first through jiapor thin through Bcrkcfcld "N and fmallj 
through Berkefold V filters The fdtrati sireul as the inoculum as well as a constituent 
of the medium used This niodium was pri pared on the sanio principle as Noguchi s semi 
solid loptospira medium ^M^h the niodificotion that approximately 1 per cent of fresh 
dcfibnnntcd guinea pig s blood nns used in place of 30 per cent of rabbit s serum The 
Narious ingredients were mixed in the follouing proportions 


Filtered water - - -- - -00 cc 

2 per cint nutrient agar melted and looled to 4-> C — — 20 c c 

Fresh defibrmated guinea pig a blood - — - - _ to 1 c c 


This mixture ^^as plneeil in n number of ordinQr\ test tiibis approviniotely 7 cc 
in each and kept at room tempi ratiirc in the dark The tempt rature in the laboratory 
yaricd between 22 and 35 C 

•If leptospiras nerc present in the uatii* i,ror\th usually occurred betneon tho 
sixth and tenth da^ of incubation It yyns tlcnrly y isiblo to tho naked eye as a grayish 
haze and a partial decoloration of the hemoglobin extending about 1 cm beloyv tho 
surface of the medium ^ hen examined under the dark field microstope this haze shoyycd 
large numbers of leptospiras In tho examination of positive samples of water it was 
usual to fiud one or more tubes containing pure cultures of leptospiras while most of the 
tubes showed mixed cultures of leptospiras and other spirochetes or only several ty^ies 
of these other spirochetes Jf the niediuin was placed in a largo number of small tost 
tubes about 2 or 3 c c m each most of the tubes usually contained only one kind of 
organism 

SPIEOCHETA PALLIDA Demonstration of In Single Microscopic Sections Dleterle 

® B Arch Neurol and Pfiycli 1027 xviii 73 

A reliable technic has been developed which Las been found more satisfactory than 
any other method on account of its reliability simplicity and timo saving features 

1 After fixation and cutting pinco tho preparations in a 1 per cent solution of 
uranium nitrate in 70 per cent alcohol at 65 f for one half hour 

2 Wash for a moment in distilled water 

3 Pass tho sections through 00 per cent alcohol U S P 
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4 Handling the <;ections indi\ iduallj, place then in an absolute alcoholic solution 
of gum mastic (10 per cent) long enough to allow thorough infiltration — about 30 seconds 
Immerse section for an instant in 96 per cent alcohol 

5 Transfer to distilled water 

6 Siher for from 1 to 0 hours at So" C in 1 per cent aqueous siUcr nitrate solution, 
Carrying out this procedure without exposure to light 

7 Wash for a moment in water 

8 Develop in the following reducing solution for from 5 to 15 minutes 


Hydrochinone 1 5 gm 

Sodium sulphite 0 25 gra 

Neutral solution of formaldchjdc (MereTc’s Neutral “Blue LaboN’) 

40 per cent solution 10 c c 

Acetone 10 c c 

Pyridine 10 c c 

Water, to make 90 c c 


Mix and dissolve these and then add 10 c c of 10 per cent absolute alcoholic mastic 
solution to make the mixture milky 

9 Wash for a moment in distilled water 

10 Dissolve out the mastic and dohvdratc by transferring the sections to 90 per cent 
alcohol TJ S P , and then to acetone Clear in xjlenc and mount in Canada balsam 

The distilled water must be free from chlorides and all glassware must likewise be 
clean Frozen and cclloidin sections are handled with glass hooks and cover glasses with 
ordinary forceps 

The final result produces sections that arc a golden jellow to golden brown, accord 
ing to thickness The spirochetes arc brown to black in proportion to the heaviness of 
impregnation 

GONOCOCCUS A Method for Preserving the Life of Gonococcus Cultures, Krautz, W, 

Dermat Wchn , 1927, Iwxv, 1252 

Utilizing the observation of Kaudiba that the life of gonococcus cultures may be 
prolonged if only a single spot on a plate is touched with the inoculating needle, Krautz 
makes such a “spot inoculation’’ on an ascites agar plate which is then inverted over 
the lid of a larger dish containing a bichloride solution to prevent contamination and 
supply moisture 

A single large colony results from which transplants may bo made, according to 
Krautz, for as long as 3 months 
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Diseases of Ihe Skin and Syphilis* 

^IIF mm of tills bonk js to jircstnt 'i tt uhing trnttsv oji <lcrnntoIog\ for tin use of the 
<lu(bfit niul geianl prutitioiier Tl«t ohjut sought ms to so jircsciit t)i( pathologic 

the climea! ami tlicrijuutu facts as to rejali r the (iitiieal elnr on tlio basis of tin. pathologic 
nml tJie tlanpcutjc sumd on the lusis of tlu juthologic anil thnical 

The plan of the aulnnu is thus both ijnbttious nml prictuil Tabular prestntntions 
of ililTermtial iliagnosis are friqiieiitlv nsiif «n<l la the presintition of forninl is the exact 
purpose of each ingredient is indunteil i mu ind nstfiil dipartnre 

Till volume enii be rccommemled not onl\ to the student but to tin practitioner nt 

large 

Tlie book IS profusely illustrited iiiniiiK uitli {diotogr iplis uhuh ire cxocllenth re 
produced 


American Health Congress^ 

A report of the Proceedings of flu f'ort\ hrst \nmiul Meeting of tlie Conference of 
State and Provincial Health Authontua of North Anunci liehl in 1*>20 
^umerous papers on a i incli of subjects lomerned nitli public health of espeeml 
interest being a report of tlie phgno situation »n (aliformo tlie need of epidemiologic re 
seirch in trachoma and a report conctrmd uifh the conson ition of Msion 


Annals of the "Pickett Thomson” Research LaboratoryX 

^HIS publication lists the activitus of thest laboratories founded bj* Sfr F N Pickett 
and Dr D Tliomson and affiliated with Nt Paul s Hospital London 

The publication appears irregularlt and is devoted main)} to bacteriology proto20olog7, 
and biochemistry and to recording photogrnpliicjilly the uliole rangu of bacteria and protozoa 
la Volume I, 2*>o 1 nre nportid studies ujion the otio}Dg\ of measles and scarlet fever, 
studies of the virus of lanoln raccenm ixperiinents uith defatted tuberclt bacilli studies 
of detoxicatid vaccines and the frcifmeiit of ivir gas poisonings and niJcropJiotogrnpliie 
studies of the gonococcus, nieningocoeiua iiiid M tntiirrh ihs 

Tlierc arc 114 micropliotographs which an truh a work of art nonderfuJIp nell selected 
and executed and innr\clouslj reprodmed 

No 2 of Volume I describes the preparation of special \arictira of ciiUiire media 
researches on B pnoumosiiites and on the baitcriologj of the upper respiratory tiact m in 
fluenza, measles, etc relating the disroiery of si\ mw baitein the dcsciiption of a neu 


ifing of the Sikln nnd Si plitt/**. Dj 
Dun Temple UnlxeistU Cloth 

r^miad Iphia 


Albert '^trickier M t> Profe ^or of Ue matolc'w 
6S9 pages 214 lliu tratlona F A BaxJ Co 


. t American Health Congress Series \ol III Paper 36 page ^at}onal Health Coundl 
N ew 1 ork 


tAnnals of the Pickett Thomson Research I.aboratorj 
D numerous mlcrophotognphs ^ oJ IT No 1 Piper 

x.alHc.rc Tin laJi and Cox London 


A ol I Noi 1 and 2 Paper 
S pages CO mlerophotographs 


Note in ao far as practicable the book review section mil present to tlie reider (a) 
mtcresting knowledge on the subject under discussion, culled from the volume renewtd 
ond (b) description of the contents so that tho reader may judge as to his personal need for 
the volume 

We trust that flie saicnMc inloimation prmteil in tliMC piRis \ ill iinko the rending 
tlicreof aosimUo per sc niid mil Hiercby justrfl flic spare nlloltcd tliereto 
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method for the moclnnical disniteRr itioii of tissues nid bnotern, iiid microphotognplnc 
studies of rncdHiider’s Incillus, iiiflutiun Imillus, B hemopliilus hcmoliticus, B per 
tussis, pneuiiiococcus (ill t\pes), euttrotoicus, lud Tuumcliff's diplocotcus (mcisles) 

This section emit uus ui irh 100 iiiiiropholupr ijdis of Inctena e\elusiie of other illustr-i 

tious 

Volume 11, Port 1 the diseoien of i iitw bocilhis during the studi of measles, four 
nou micrococci from the respirotori tract, a studi of B pncumosintis \ itcines, and i 
photographic record of certain chroniogciiic bacteria 

In the 28 pages of this section theie irc CO microphotogr iphs of superlatne excellence 
The purpose of this public ition is, eiiutuilh, to furnish monographs of the xnrious 
pathogenic bacteria gniiig in epitome of the a irious rose irchts upon them, and ultiniatch to 
furnish a verj complete itl is of bietena ind other microorganisms recording tape species 
photographicalla 

If this purpose is iiltimatcla aehicacd much of the diffieultj noaa experienced m 
aisualmng i giaen geini from i aantten description aaill be obaiited ba reference to the 
exceedingla valuable microphotogr ipliie records noaa inaugurated in these public itions 

It IS to be regretted that so a iluablc i publication should be bound in paper, no 
other criticism is aa irranted 


Annals of the PicLetl-Thompson Research Laboi atory'*^ 

A s THOSE aaho arc familiar aaitli prcaioiis aolimics of this publication knoaa, its principal 
purpose IS to record photogriphicalla the aahole range of bacteria and protozoa 
The present aolume is eutirclj dcaoted to researches upon streptococci and constitutes the 
most comprehensive exposition of this most important, as aaell as a era confused, group of 
organisms that has, ns act, been presented in oiio place 

Approximatela half the book is dcaoted to a dot iiled resumd of numerous technical 
studies embracing muneroiis culturil and other methods of studj This portion of the 
book anil be of the greatest interest and value to bnctciiologists and laboratorj aaorkers 
as aaill, especialla, the section on the biochcmic d reactions of the streptococci 

There are also studies of the soluble products of the streptococci, their aitalitj, their 
aarulence, their immunitj re ictions, and, mioiig a host of other things, the classification 
of nonheinolj'tie tapes ba the use of Cioaac’s iiicdium 

The final section of the aaork is embellished ba 70 colon. d plates of reactions on 
Croave’s medium and 306 miciophotograplia piesentcd is an iid to the identification of 
aarious members of the streptococcus group 

The volume is one of gre it aaliic and descries i pi ice in the bbr ira of every bac 
teriologist and laboratora aaorkcr 


United Fruit Company Medical Report 


A MEKIOAN “Big Business” has often been accused of manj things in connection aaath 
their South American interests The report in this publication details the very con- 
structive aaork of the medical department of one of the largest American industries in South 


America 

The first three sections of the lepoit are concerned largela aaith statistical data and 
aery informatiae as to the conditions encountered and the results secured in the compan) 
hospitals 

Section IV comprises comments on some of the chief tropical diseases and their treat 


ment 


‘Annals of the Plckett-Thomson Keseaich Lahoiatoij Vol ni Papei 310 pages 306 
mlcroohotographs 70 colored plates Williams and Wilkins Co Baltimore 

•‘United Prult Companj Medical Department Fourteenth Annual Report Paper 320 
pages ' United Fruit Co Boston 
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^cctjon A of iiittrt-ilinp cise r<*ports md Section \ I oontnins twenty two piptrs 

bi member* of tbe A!(v]r(;/? S^^/^ cortnn^ a itinefr of subjects nnd irncstijrnfiong The 
report is of distinct iutcriKt nnd ^ntue 


A Textbook of Pathology* 

'^niS fourteenth edition of n ncJl known text will be wtlconnd b\ nil those for uhom it 
Ins long served ns n sourtt <if r« foreuce 

For innny veirs the revuner lias imd it is smh niid Ins never filled to find some 
reference to the inntttr nt Innd no imttcr lion iinusu d or infrcqiiint and tins lias doubtless 
boon tlic experience of uuvn^ others 

This new edition Ins undergone a verv thorough itui eomprehenstvt. revision much new 
m itter covering tho Jinportnnt dovelopnicnts of rectiit veirs ind ni iiiv new iJIustrstioiis have 
been added Tho bibliography Jins also been considorabU tttinUd 

The sections covering poisoning slid histolugic tctlmit m former ciUtions arc omitted 
In this ns being better and more fuJh eonnd in spernJ vvorks Tin terhiue of postmortem 
examinations excluding the preservation md stsimiig of tissues h is been retained 

The book is an exeentnt example ot tht prudtr a raftsmnnslnp ami will undoubtedly 
be ns favorably received as its predecessor 


Diseases of the NetDborn'\ 

T?^ TJII 4 ) compact volume the author ven ablv di luses flu disensis which uiiv hi tii 
countered during the first month of life 

The book not oulv represents uii iiitelligint nurw' of the lifviuturc but nbly reflects the 
practical cxpencnce of tho author and <au be rnonimended ns a most useful reference for 
both student and prnctitionor to whom it shoidd <omc ns n verv welcome addition to their 
working library 


Hygiene and Sanitalion for NursesX 

A TOBl clcarlj utitfen terfbook for tlic mstruclioii of iiurws \ilmli n non in its (ittli 
edition Eminently satisf ictory for the purpose 


The Health of the Child of School Age^ 


p THIS Bimll lolumc ire colli-cted o swim of ten lectures dclirei-ed b} \at20as authors 
■k upon various subjects before llio Institute of Iligiene 

Tlie subjects discussed are The Heiitnl Problem in IteJation to Scliool bliildreu Tlic 
Ireiciilioii of Jicrious Affections 111 the louiig Diet in Schools, Disorders of Digestion 
During School Life, Tho Incidence of Infectious Diseases, Affections of tlic Lose, Throat, 
and Err and Their Pretention Eye Troubles, Same Disorders of the Skin and Their Preren 
tion The Value of Sport and Plijsicil Eiercise and Preveiltible Deformities in Childhood 
The lecturers are all itcll kuotvn to the Medical 1 rofcssion of England and the tolume 
should be of interest and value to scIiooI phjsiciaiis and pediatricians 


1 - 01,1 *■* Textbook ot PathoIofD Bj P Deinfleld M D amt T M Mew^Twk 

Sdltfoa revtsetl by F C 'Wood SID Pirector Laboratorj St_ I/Uke s Hospital ..New x.o/k 
C loth 3330 pages 20 fuU-page plates S30 text Illustrations 
iork 


■\\llllam Wood and Co New 


tDlseasea of the Newborn \ Textbook for Students and PraclUIont.ra. B> Jan e 
Burnet Cloth 2To pages Oxford Untversltj Fress New lork 

tHygIcne and Sanitation for Nurses Bs G. M Price aiD Cloth «C mges Lea amt 
Pchlger Phltadclphtn 

!The Health of the Child of School Ige Bj varlou auHior ndth a foreiioi 1 bj sir 
Thomas Ollier Professor of Medfcine Unlieraitj of Durtiam Cloth ifil pige Oxford Lnl 
verstty Press New \ork 
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Mode n Practice of Pediatrics* 

T he book IS tlio most complete one \()lnmc ^\olk on tlie subject of Fedntncs thut the 
reMC^\oi has seen ind ipp irenth eeners is miuh of the whole field of the subject is 
could be eiowdtd into one eoliimc 

Besides the luthor’s own mows, biitf mil comprihcnsue references iro guen to the 
important works on most of the earious subjeets under discussion Each elnptcr is well 
written iiid theie is little in the whole lolumo tli it would fail to interest the most cnticil 
readci Piificularh notewoitlij is the tliapttr on “Breisf reeding” The author deals 
with its import uico from numerous ingles presenting biicf ind toiniiKing st itistics correlated 
in a most instiuctiio and comprehensne sort of fashion The chapter on ‘‘kletabolism” 
Icaics little th it is known on the siibjeit unsaid iiid bnefli st itcs the mows of more recent 
investigators of this subject 

Till cli iptei on ‘‘Aitifuul reeding” iiidu itcs i thorough knowledge on the part 
of the writer of the impoitant work tli it has been done in this field The writer’s own 
views and eoiiclusions arc bnefiv evpiesscd, adcqii ite tiiiplmsis being jil iced on caloric 
rcqunemiiits and the proper food cloiiieiits, for both the noininl iiid the abiiorin d infant 
The uithor’s feeding mithods iic simple and it the same time bisid on sound seicntifie 
principles 

Obviously the book eoiild not be icgardcd as in evliiiistivc treatise on the subject 
of Bcdi lines, but taken is i whole foi piaitii il jmiposcs the field is well covered and 
it IS hard to overestim iti the v iluc of i refcioiicc woik of this kind for the student and 
biisi practitioner 


Diseases of the Heart Their Diagnosis, Piognosis and Tieatment 

by Modem Methods] 

W ITHIN recent veirs ticmendoiis strides hive been m idc in the direction of better 
understanding of c irdi ic disorders This progress has been due in great p irt to the 
intioduction of graphic methods, instiiiiiiciits of precision, into the e\ iimintion of the 
cardiac inoelmiiisni The scope of tins volume, hmievei, is not eontiiicd to a description of 
the usefulness of graphic methods It includes within its eomp iss also an account of such 
knowledge of the di igiiosis, piognosis iiid trcatiiient of e irdiac disorders as was in our 
possession prioi to the intiodiictioii of these more recent methods 

The author has piiipos'clj ivoided the diseiission of initteis of increlv theoretical interest 
The pliraseologv is comp tr itivelv fiec fiom technieil terms The book is written for the 
clinician, not the speei ilist, and should find i useful place among the piaetitioncr’s books 
of rofereneo 


A Textbook of Pharniacology] 

T his is a textbook intended pnmarilj for the student but of value, ilso, to the pi ictiemg 
phj siciau 

Part I discusses the drugs oidiimilj Aiiiplojed in the treitracnt of disease. Put II 
IS deioted to i iiious non ind nonoflicial remedies, and Pint HI includes proscription wilting, 
ding eruptions, incoinpatibihties, poisons, and antidotes, etc 

The stale is siiceiiict ind cleireut The book should prove of use to the student and 
a liandj source of leadj refeicnco for the pinctitioncr 

•The Modern Practice of Pediatrics Bv AVilllam Palmei Eucas M D El< E lib's 
tinted Clotli Pp 002 The Macmillan Compnnx 1027 

tDlsenscs of the Heait Their Diagnosis Piognosis and Ticntmcnt be Modern MeUiods 
Bj iredcrlck XV Pilce MD FRS (Edln ) Cloth Pp 021 Oxfoid Unlverslt> Press 
American Branch New Xoik 

JA Textbook of PhainiacoloBv Bv A D Bush MD Piofcssoi of Pharmacoloff} 
pmorv Unl'cisitj Cloth 1S2 pages P Blnklston s Son and Co I hllndclphla 
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Ker’s Manual of Fevers* 

^J1I& Iwnk 11 iiiUndiil fm Die nn at riighsh atuitmta (liiiig the course of 

A ‘Icrors” «t nn Isohtimi Ilosiiitnl Inif min mil lie niWcd to Die norkiiig libnn of 
Ii}i\8icwns at large 

The (license’! disiussul »rt me isles rubeiln, wnrkt fever srmllpOY ^^ceJun chicken 
j)or tjphiis foer, enterie four (Itiihflurui (r>sipchi9 whooping cougli, mumps, and ccrebro 
spinnl meningitis 

The text IS pnetk il uoll uritttii *iml ronipreliiiisiic witjiiii its scope 
As a refonnee \oliniie for the ph^stiinn or a text for tJie student it can be rcconi 
mended inthout rcscni 


Chmcal Diagnosis^ 

^^WENTY jtnrs ago Dr Todd s mnninl supplied to tho student and practicing plnsician 
an nutlioritatiio source of pncticnl information concerning clinical laboratory methods, 
their application and their interpretation 

That it has never relinquished the outstuiding posifiou it then assumed and tJiat 
It IS among the most frequenth consulted riferente books of prsctieilU e%ery cluucal 
laboratory arc roattera of common infornmtion It is not eurpnsing, therefore that it hns 
pissed through miiu editions lud util probiblv pass througli in iti\ more for Todd's nnuual 
is one of the books whose mherent txceMence and eomprehensivo usefulness issufcs its 
continued existence 

In this new, reset nnd extensnely revised edition the origiml author is issocnted 
ivith Dr A K Sinford na collaborator whose fitness for such a position requires no 
comment 

"VSIulo tho rcMsiou <if the uork has been quite general nnd complete, duo to the 
omission of some little used methods and the skilful use of tipe tho number nf pages 
18 not increased although the \olumc eontaius more niitttr (Imn before 

The chapter an animal (lafisitcs hns bet/i largely rcuritten ind that on biclerioJogy 
extensively revised 

There are 35 new illustrations nnd main more Imic been replaced 

As usual the typography is excellent 

The present manual is quite up to date and can be heartily commended witliout reserve 
as a necessity for the student the prnctitiiig plivsicmii and the laboratory worker 


Detection of Poisons and Powerful DnigsX 


^T'UAT this work has passed tlirough six editions is n significant intimation as to its 
worth and usefulness 

The forensic detection of poisons and drugs is a procedure demanding a high degree 
of skill and experience, ns the study of this book amply demonstrates To those engaged 
m such work it will sene ns on nuthoritatnc and complete reference For the clinical 
or chemical laboratory worker it should be extremely useful os n source of autliorifatiTC 
methods m tho performance of preliminiirv examinations, Chapter V being a ycritable mine 
of information m this respect 

riiis volume, like its predtccssors tan be recommended witl/out reserve 


•Ker's Manual of Fevers Third Eklltlon »e\i cd bj C Runaie Cectiirer on infect^ 
Diseases Unhersllj of Liverpool Cloth 0 plates 15 Illustrations Oxfonl UnUorsltj Press 
New York 

tClInlcal Diagnosis bj Laboratorj Methods Bj Janies Camp^ll Todd Ph B MD 
Professor of Clinical Patbologv Lni\ers!t> of Colorado and Arthur H Sanford M D Pro 
fesaor of CJInIcal Pathologj Unher^U} of Mlnne ota (Tlie Ma>o Foundation) Head of Sec 
ain"i?," Clinical Laboratory Majo Clinic Sixth Dditlon Revised ami 

^^^ihustratlons 20 Jn colors Cloth Philadelphia and London W B Saunders Companj 


Manual for the Detection of Poisons and Powerful Drugs 
sixth American Edition Authorize I Translation b> M H X\arren PhD 
of Organic Chemlsti-j Clark linliersUj noth fiOS pages 00 Illustration'! P Blnk 
iswna Son and Co Phlladolpliln 



98 


THE JOUR^AL or EAUOKATOKl AM) ( LINK AE MEOK IM 


Dental Infection and Systemic Diseases* 

T he assignment of dental disease to its proper place ns a ciusatuc factor of sistennc 
disease is a problem the existence of wliicli is recognized, but the Holution of iilncli 
requires a large amount of persistent and svstcmatic studj 

To this problem Dr Haden 's little volume brings a contribution of distinct value and 
definite interest to the plnsician, tlie dentist, and the laborntorj worher all of nlioni, perforce, 
must bo alert to the importance of an eventual understanding of this verj complicated 
factor concerned with the diagnosis, treatment, and proplijlnxis of disease 

The book records in a connected and succinct wav the results of a large amount of 
research upon dental infections and their relation to disease which has been conducted bv 
the author during the past six. a ears 

After a brief historical rfsumC the bactenologv of chronic dental infection and the 
teclinic suitable for its studj arc discussed The most striking fcntUTc noted was the rerv 
high percentage of positive cultures in radiographic negative teeth Hmc per cent of radi 
ographic positive teeth were sterile, in opposition to the belief of some that all pulplcss 
teeth are infected The most common organism was the streptococcus, the tj-pe determma 
tion of which Haden believes unimportant 

The detection of dental infection is discussed In a large senes no information of 
value was obtained from careful studies of the leucocvtes 

The types of sjstcmic disease associated with chronic dental infection arc then listed 
and bneflj discussed 

Chapter n la devoted to a discussion of the lesions in ribbits following the injection 
of bacteria from chronic periapical infection, and evidence is adduced in support of a 
tendency on the part of these bacteria to specific localization 

The remainder of the volume is devoted to the historv of cases illustrating the re 
labon of dental infection to sjstemic disease, thirty five such cases being reported in greater 
or less detail 

The illustrations and general tj’pogr'iplij of the volume are excellent and it can be 
recommended ns a definite contribution to the subjeet 


Recent Advances m Biochemisiryl 

'^HE purpose of this little volume is to present as diverse as possible ii selection of 
topics in which the recent advances hive been most striking and in which the trend of 
modern biochemical research is well indicated 

It IS not, therefore, a tex.tbook but a review of the more important contributions of 
recent vears to the subject, the selections being nccessanlj somewhat arbitrarv 

The fact that the volume has reached within a year i second edition, suggests tint 
it has been of value to those to whom it is adilrcssccl 

The following subjects arc discussed in gre iter or less detail aspects of protein 
metabolism, colloids and the phvsical cliemistrv proteins, micleoproteins, the role of tjrosmc, 
the cnrbobvdrates, the biochemistry of fats, the role of sulphur, the vatamincs, hemoglobin 
ind related pigments, the chemical b isis of specific immunologic reactions, chemotherapy 
It IS obvious hv the nature of the volume ind the comiilexity of the subject tin 
their discussion is not evJiaustive As i source of reference of the rctciit advances m 
biochemistry it can he recommended as presenting a bird's eye view of the outstaniling 
contributions of recent times 


L Haflen MD 

I In E C Rosenow MD Liom 


'Dental Infection and Sj stemlo Disease B> R _ 

mental Medicine tJnlv ersitj of Kansas With a forew ord b> D C Rosenow 
pages 63 engravings Lea and Febiger Philadelphia . 

tRecent Advances In Blochemistrj John Prjde Lecturer In Phjslologloal 
University of Wales 2nd Edition Cloth 370 pages 38 Illustrations P Blaklston s 
Co Philadelphia. 
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EDITORIALS 

Ttoeedledum and Txoeedledee 

T WO plijsicjaus Meie m eaijieht consultation o'ver the case of a Moiiiau 
With lobar pneunionta Hei liusband ttas attending tlie di'?eussJon In 
the course of con\ eraation the family ph\sician tv horn shall call Dr N 
^ R, remarlced that the invalid had been receiting* digitol in stated doses 
Some minutes later the consultant let us call him Dr U S P, agieed that 
digitalis was clearlv indicated The anxious husband eagerlv alert paled as 
he remarked, ‘ But, Doctor, she has had no digitalis uhatsoevei ” It took 
some time to reassure liiiu to the tffect that digitol and digitalis uere sjnonj 
mous terms 

The embrvo phjsieian learns his phannacologj and becomes well ac 
quamted with the terms of the United States Pharmacopeia A\hen he stands 
diploma in hand, he has not only achieved a doctorate in medicine but he has 
also mastered a neu language the language of scientific medical terniinolog} 
which to the uninitiated is as so much Hebrew Ht is happv in liis knowl 
edge and proud of his acquaintance vrith the Latin and Greek suffixes and 
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prefixes Acliieh lias enabled Imn to leadilj uiidei stand the deiivation of his 
medical terms 

He opens his office The coinei diuggist piOMdes him nitli “Come to me” 
piescription blanks Like as not his fiist MSitois are a long line of detail 
men lepiesenting the A'aiions phaimaceiitieal concerns, each of whom lecites 
his piece with appaient soplnstieation ,ind with eAeic semblance of scientific 
accniacv 

Suddenly, like Alice, the couiig plnsician finds himself in n ondeilancl 
He has placed Ins sample bottles on a shell in the cabinet oi the laboratory 
(what plnsician has not an nntidj shelt gioainng niidei a conglomeiation of 
sample medicines?), and in his leisnie he decides to studc ovci the day’s 
catch To his uttei ama/ement he discoceis that his linguistic tiaining avails 
him nothing Heie aie noicls that he has lunei dreamed of and vliose etc 
mologie oiigin he finds it impossible to tiace 

Let’s see, vhat came in todac ’ Thiogen Oh, jes, something that gen 
erates sulphui Let’s lead fuithei A conceiitiatcd solution of the sulphates 
and subsulpliates of sodium potassium niagnesiiini and calcium Ah, this has 
the ring of famihaiitc Sodium sulphate and magnesium sulphate The old 
lady has put on hei Eastei bonnet What next’ Elixir of pjinminal Literal 
tianslation indicates something about file and ainincs No, this is too deep 
Let’s look faithei Oh, ces, lieie it is It contnins piiamidon and luminal 
The teiminologic mutations hace been earned one step faither and the mat- 
ing of pyiamidon aud luminal has gnen biith to a new species, pciaminal 
But ive have been presciibing pciamidon and luminal mixed by the druggist 
aud dispensed in capsules foi sometime Excellent idea to disperse them 
alieady mixed It null save the cliuggist so much time, the new shoit name 
will save the doctoi some ink and some biain woik and the iiatient will know' 
that he is leceiving the new est and latest of the scnthetiii piepaiations Man 
ufacturei, diuggist, doctoi, patient, rich man, pooi man, beggai man, all wiH 
be the happiei 

Metatone That sounds good An alterative tonic Let’s see what it 
contains Vitamin B extiact Ileic’s news We hadn’t lealized that thee 
had peifected an extract of vitamins as i et We live and leaiii Nucleic acid 
Yes, of course, a derivatne fioiii the nuclei of cells wdiich of course must hace 
gieat tonic \alue Oh, jes, and heie aie a lot of salts, gh cerophosphates 
Of course that cvould be tonic and leconstiuctive Hacen’t we a blottei on 
our desk which assuies us that ghceiin tonic is excellent? We wondei just 
wdiat is the difteience between glyceiophosphate compound and Sletatone? 

Heie’s something interesting Ceanothm It is indicated as a blood coagu 
lant Curious our piofessoi of pharmacology w'as so far behind the times as 
to have failed to have told us of the gieat theiapeutic value of Ceanothm 

Cheiacol Of eouise, an alcoholic extract oi solution of clierij’' The 
formula is printed on the bottle and it looks good as a cough mixture There 
appeal to be at least eight ingiedients It would take some time to write up 
such a presciiption using U S P teiminology We can remembei the word 
Cheracol much easier Yes, let’s piesciibe Cheiacol when the opportunity 


aiises 
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Uromiojnl «jfli Bnibital Nothiiif, coiifuMii" about that And the ingre 
diciits arc on the label Ileie is a good smsibie presciiption Baibitnl aaith 
triple broiniclt made up into an tflinestiiit granular poiider Tins should 
be cast to tal c Ltt’s piistribt. it I iifortunntcl> for this preparation, bon 
eaer, the iiniiie is not ns cuphoiiioub as tluiaeol and some dajs later we hare 
forgotten just bon the first word should be sptlled So this docs not get 
prescribed 

What’s nc'ct? Diasjatol To be sure this must base something to do 
uith blood pressure but our prottssor of pharmacologj told us positiselj that 
no drug had aiij permanent effeet in loHciing blood pressure &o, out of 
eourtes\ to his meniora let's pass this up 

And so the list might go on The scientific iruditioii of the detail man is 
sometimes so great that uc uondei «h\ he uastes his time in such an uiipro 
ductnc field Occasionnlh in our monunts of doubt ue uondei hou much he 
IS laughing up Ins slcc\e as the saain^ goes at the aaiditj «ith uhich ive ap 
pear to drink in his confidential ftps foi getting better results 

Tes, ne ore m uondcrland JIou man) preparations of digitalis are 
there, each lutli a different uamC L\nctl\ uliat is the pharmacologic differ 
ence betucen digitalis leases digifolm digitalone digaleii digiglusm and the 
others? For the life of us sse do not Iciiou and thcrcfoic decide to pieseribc 
that preparation sshoso name sse recall most casih or that prepaiation sshicli 
IS most attractisclj packaged or that sshich for one reason or another seems 
to be a little easier of adiiiimsfiafion 

Wo made so bold uitbm the last moiitii as to arrite a prcsenption for 
01 gram digitalis folia pills The patient Ining m a near b) oit) of nincta 
thousand inhabitants iirote back uith much conccin that he had been unable 
to find a druggist uho could fill the prescription No longer does the mortal 
and pestle Inng nboce the druggist s ciitrs ns n sign of Ins profession Too 
mfrequenth non does he csen use it m the little back cupboard clesoted to 
compounding prescriptions 

Wiflnn the week we wrote a prescription foi tnbasic citrocarbonate A 
certain manufacturing chemist supplies an excellont effencscent tnbasic citro 
carbonate, so, to sase the drUt,gist tiouble, we specified the name of the 
manufacturer ou the prescription But the word tnbasic does not appear upon 
the read) bottled prescription package and the druggist, a conscientious man, 
therefore said that be could not fill the prescription Tins caution is of course 
laudable but it is senreel) to bis credit that be does not know the exact nature 
of the ingredients of the read) piepared packages winch he is dispensing 
Undei how man) tiade names can \ou piocurt a mixture of pvramidoii 
and some phenol barbital preparation ’ herein lies the superiorit) of one 
O'er the other? Tweedledum and twcedledcc, )Ou shut )Our e)PS and take 
jour pick 

Of course, there is somethnig to be said on the otbei side If raiHd) pre 
fers to pa) a dollar for ten cents worth of rouge put up in a pretty container 
"hich will look well on her dressing table wb) should her esthetic sense not 
he also consulted in the matter of tastih prepared medicaments? The manu 
factiirmg chemist has aeeoiiiphslicd much in the line of mal mg drugs less 
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disagreeable to take and ne one Inm a debtor’s gratitude Many of them 
have also invested great sums in constructive experimental research, mnch of 
nhicli IS not directh lemuneiative but some of ■which ultimately turns out to 
be of distinct value to the ultimate consumer This must be paid for out of 
the income from sales of drugs 

We are living in a dai of exaggeiation in nliich unusual claims are made 
for the most commonplace and in which old friends are scaicelv recognwed 
on account of their gaudy apparel and non names This applies even more to 
other commodities, soaps, cleaning ponders, underclothing, silk stockings, lead 
pencils, radios, and so on As long as wc are Ining in a da> of exaggerated 
ad\eitising and copyright names and eniOMng it, there is little probabilih 
of an eaily change in the matter of drugs 

We make no plea for a reioliition in ding sales methods We onlj urge 
that when a phj'sician pi escribes minced pie for his patient nhether it be 
made according to the recipe of Grandma Jones or Old Ladi Bionn he knons 
nhat are the exact ingredients of said minced pie and how he will expect his 
patient to react tlieieto 

— ir T r 


Erratum 

In Volmne XIII, No 7 Apiil, 1928, in the article bv Christina and Green, 
entitled “Colloidal Gold Solution,” on page 680, third line should read The 
indicatoi is piepared as follows Dissohc 01 gm of phenol led, etc 
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CLINICAL AND EXPERIMENTAL 


A COMPARISON OF TOE AfQLETININ AND ANTITOXIN CONTENT 
OP ANTIDISENTERIC SERUMS* 


Eluv JI A CNLO^^‘^ Pn D vnd S G Bpooks, PhD, Washington, D C 


T he agglutination tGchnict for testing tlie cfficicncj of nntidjsentenc serum 
has boon used in this laboiatorj loi a number of rears 
Three isolations of the Sliiga t\pe (Vba thclla difscHienae Shiga) and two 
of the Flesner tjpc (Vba thclla pai adv<ienici lae) arc employed as antigens As 
controls a typhoid suspension (Vhcrthclla iyphi), i pol} >310111 serum of hnown 
titer, and normal horse serum arc used These antigens are prepared m for 
malinized saline solutions stored at 15® C and frequently are found to vary 
but little for a considerable period of time (tvo to four years) Since it has 
been shown bv a number of inacstigatois and by oui oun experiments that 
antidysenteric serum vhen properly prepared contains substance^ capable of 
neutralizing the toxin of certain dysenteric types, the question has arisen as 
to the value of continuing the agglutination test as a measure of ethciency of 
this antiserum 

Castellani (1901), Inoraata (1913), and Baldvin and Rhoades (1925) have 
briefly discussed the parallelism of agglutinins and protective substances 

It IS recognized that the mechanism of immunity when broadly conceived 
comprehends very much more than the neutralization of a bacterial toxin by 
an antitoxin, but clinical experience with some serums (eg, diphthena anti 
toxin) has shown that we may use this phenomenon as an index of the effi 
ciency of certain specific therapeutic or prophylactic serums Nor can we 
dispute the evidence as to the efficiency index of antiserums secured from the 


rVom the HyeJenIc Laboratory V S Public Health Service 
Published by permission of the Surgeon General 
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disagieeable to take and ^\e one him a debtoi’s gratitude IMany of them 
have also imested gieat sums m constructive expeiimental research, much of 
which IS not diiecth lemuneiative but some of which ultimately turns out to 
be of distinct lalue to tlie ultimate consumei This must be paid for out of 
the income from sales of dings 

We aie In mg m a dai of evaggeiation in mIiicIi unusual claims aie made 
for the most commonplace and m which old fiioiids aie seal cel v recognized 
on account of their gaudj appaiel and new names Tins applies eien more to 
othei commodities, soaps, cleaning powdeis, undei clothing, silk stockings, lead 
pencils, ladios, and so on As long as wm aie In mg m a da\ of evaggerated 
advertising and copj light names and emo-sing it, tlieic is little probabilih 
of an eailj^ change m the mattei of drugs 

We make no plea foi a leiolution in ding sales methods We onl3 mge 
that when a plnsician pi escribes minced pie foi his patient whether it be 
made aecoreling to the ictipe of Giandnia Jones oi Old Ladi Blown, he knows 
what are the exact ingredients of said minced pie and how he will expect his 
patient to react thereto 

— ir T r 


Erratum 

In Volume XIII, No 7, Apiil, 1928, an the aiticle bi Christina and Gieen, 
entitled “Colloidal Gold Solution,” on page 680, thud line should read The 
indicatoi is picpaied ns follows Dissolve 01 gin of phenol red, etc 
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endea\oro<] to meet some ol thrm b\ iisin^ \aiMng doses of strum against 
a constant mnltiide of tlie M L I> and b\ tiu ust of a dried to\m nliieh ne 
Inre found to bo stable for a puiod of oaci six jeais This pioccdure, while 
assuring us a fair dtgrtt ot ((rtaint\ as to the to\in used dots not of course, 
eliminate differdiccs b(t\\dn tndtMdnal nnniials lhroUp,hout our nork on 
this problem pninstaKing ntuopsjes of all animal fatalities ha\e been per 
formed (combined nitli tiiltiaal methods) Theic is no possible way of 
avoiding this, if aeciiiacA is disiiul nh<n tin animals used are rabbits or 
albino mice \\ ith the lattti moiiM t\()hoid (SahnoncUa ivphi miirium) is 
responsible foi m im of the urignlantus especially at ccitain seasons of 
the venr 

The irregularities arc not so marked uhm rabbits aie used as the test 
animal It lias been ae^^ difficult to obtain mice free of mouse tiphoid 
(■\Vebstci 1^22) hcnct almost alnacs Miinble numbers of animals had to 
he considered in computing, the protection percentage Maturalh had more 
animals been used for each tt^t the \ariibi!it\ nould lia^c been leduced 
AVitliout discussing further tin nitiirc of the to\ms produced b\ the gionth 
o£ EhcithcUa dp’tcntcndc Shiga nt nill mcioh state that nc ha\e been unible 
to separate our tONins m the ch n *-111 doseiibcd by Ohtsl i and ICligler 
(1920) Some toxins showed in a niajoiit\ of tests decided effects upon 
either the central ncr^ous s\stem oi tlu intestinal tract and these ha\e been 
designated “neurotoxin and (nteiotoxin ' icspettneh , howexer, lesions 
were neaih alwaxs pioduced in both the cditra! norious sxstem and intestinal 
tract in a certain number of tests 

DI‘^^USSIO\ OF DXTX 

It is the probable therapeutic xalue of antidy sentene scrums which xve 
attempt to determine To do this both the agglutinin and antitoxin titra 
tions haxe been used The former xiclds foi the same expenditure of time 
and rnonc^ the nioic dehnite results and if it could be shoxvn to gixe cor 
reet infoianation as to the piohable therapeutic xalues of different suums it 
"■ould naturally be preferied 

But since the to’iic substances producea bi the gionth of the Shiga trpe 
of djscnterv b-icilh arc apparcntlj the chief cause of the lesions occurring 
in djsenterj of this type, one is inclined on theoretic gioiinds to piefer 
antitoxin titration as a measure of the probable therapeutic lalue of anti 
dysenteiic seiums The possible existence of more than one toxin is a com 
pheating faetoi, since any gnen teehnie of antitoxin titiation measures the 
power of the seium to protect against one or the other toxin or some one 
definite mixtuie of the two The problem then resohes itself into a studj 
of the following questions (1) are agglutinin and antitoxin titrations cor 
related! (2) are antineuiotoxic and antienterotoxic titers con dated! (3) 
are anj of these coirelated uith tlieiapeutic efheaej ! , - , 

Th&data aMilable aie not extensile enough to yield a xeij satisfacton 
answer to these questions But since these data are fairly extensive it has 
seemed worth while to make more than a cursory ana ysis o lem e pu 
l.sh the results of this analysis fully conscious that the appbeatiou of statis 
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tical methods to so small a group of cases ma^ pro\c misleading^ and that it 
2 S justifiable onlj because of tlic impiobnbihtj that more adequate data mil 
be a\ailable in the near futiue 

Table I IS not susceptible to stotisticnl ainljsis, but offers some evidence 
as to the relationship betwem agglutinin and antitoMU titers In it are the 
results of the agglutination and antitoxin tests vvith four goat serums of 
which Nos 1 and 2 showed but 'veiv little difference in agglutinm content, 
Goat No 2 showing a slighth higher titer with the culture which was used 
for its immunization Goat 4 was almost equal to Nos 1 and 2 against the 
homologous culture (Shiga 100) but dropped down in titer against HL 73 
Goat 3 ga^e a low agglutinm titer The toxin tests were run onlj against 
Shigi RI 100 Goat 3 showed a vorj good antitoxin content against both 
of the toxins in spite of its low agglutinm tJter Goat 4 showed verj little 
antmeurotoxin content, but fan antienterotoxin content 

Prom these data we mav give a partial answer to the first two questions 
agglutinm and antitoxin titers do not necessanh run parallel, and the rela 
tive protectne powers of diffirent strums when tested against that toxin 
designated as ncurotoxin are not necessirilj the s^me ns when tested against 
that considered as cntoroto\in 
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COilPABISON or THE ACOUTTIVIS TlTTf AND A^*TITO\I^ COVTEVT Or 17 COlUirrCTAL SERUilS 
Tooethep vnTii SrinL.\r Dvta ror a Polyvalevt A^TID\SE^'TE^\ Ssruii (Dl) 
SEruMS 0 1 TO OOOo cc Toxrs (Siuoa R I 5 U L 73) 8 VLD 
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ANTITOXIM 


HimiDST SElLlt DILUTION 

CONTPOL 

COMMEPCIAL 

COltMEPCIAL 

ror COMPLETE or neapli 





SEIUW ^0 

COMPLETE 

AOOLUTINATION 

NO or 

SOrTITALS 

NO or 

SURTI7ALS 


CONTROL 

COMMEPCIAL 

MICE 

IN PEP CENT 

MICE 

IN PEP CENT 


SEBUM 

SEP UU 





30 

3200 

1600 




D 

88 

30 

3200 

1000 




10 

80 

31 

3200 

3200 




5 

60 

32 

3200 

3200 

5 

CO 

C 

83 

33 

3200 

3200 

5 

60 

7 

85 

34a 

3200 

1600 

G 

83 

7 

100 

34b 

3200 

3200 

3 

66 

4 

75 

35 

3200 

3200 

7 

100 

8 

75 

36 

3200 

0 

3 

66 

G 

0 

37 

3200 

1600 

3 

66 

1 

100 

38 

3200 

3200 

3 

66 

5 

40 

30 

3200 

3200 

3 

66 

5 

80 

40 

1600 

1600 

3 

66 

5 


41 

1600 

1600 

3 

66 

3 


42 

1600 

800 

3 

66 

4 


43 

1600 

3S00 

3 

66 

5 


44 

1600 

3S0O 

3 

60 

5 



Foreign aample 


Tables II to IV gne a corapirison of the agglutuun and antitoxin titers 
of a series of commercial serums In considering the agglutination data tlie 
■variable titer of tlie control (poli-valent antidysenteric) serum ■w'lH be ob 
serred This is due to the use of different antigens It is constant, of course 
for each individual lot of antigen Nonspeeifio clumping or settUng out is to 
be constantly guarded against in dysentery bacilli suspensions and for this 
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Table III 


Same Sepums Suomn in Tvble ii, but Tested Against Toxin Ko 55 Styled “Enteeo 
TO i-iN ” Since it Showed Gi eatep Tendenca to Ppodoce Lesions in the Laige 
Intestine Serum 0 1 to 0 005 c c Tomns b to 10 MXi D 



AGGGIiUTIisATION 


ANTITOXIN 


COJI AIFRCIAL 
SERUM ^0 

HIGHEST SEPUM DILUTION FOR 

CONTPOL 

commepcial 

COMILEIE OR NEVRLY COM 

plete agglutination 

NO OF 

SUrVIVALS 

NO OP 

SURVIVALS 


CONTROL 

COMMEPCIAL 

MICE 

IN PER CENT 

MICE 

IX pep cent 

so 

3200 

1000 




s 

7a 

30 

3200 

1000 




o 

40 

31 

6400 

3200 



— — 

o 

so 

32 

3200 

3200 

7 

100 

8 

7a 

33 

3200 

3200 

7 

too 

8 

50 

34a 

3200 

1000 

3 

too 

4 

100 

35 

3200 

3200 

4 

75 

3 

GO 

34b 

3200 

3200 

0 

50 

o 

so 

30* 

3200 

0 

0 

50 

1 

0 

37 

3200 

1000 

o 

50 

0 

20 

38 

3200 

3200 

2 

50 

2 

0 

39 

3200 

3200 

o 

50 

4 

50 

40 

1000 

1000 


too 

4 

50 

41 

IGCO 

1000 

3 

100 

5 

40 

42 

loco 

800 


too 

5 

20 

43 

looo 

o200 

O 

too 

0 

50 

44 

loco 

•’200 

O 

too 

6 

0 

15 

3200 

lOOO 

o 

> 

100 

3 

GO 


•Foreign sample 


reason it sometimes seemed desiiable to use an antigen gnnig a lower titer 
Avitli tire specific seium Inspection of these tables will shoiv nuraeious cases 
m which a high agglutinin titei accompanied high antitoxic content But a 
number of exceptions w ill also be noted sciums 41 and 43 (Table II) have a 
high agglutinin titer but are deficient in antitoxin content rvliile seium 42 
(Table II) exhibits a much higher antitoxic content than w ould be expected 
on the basis of agglutinin titer 

A further insight into the extent of the con elation between agglutinin 
and antitoxin in titers mav be gamed bi' a somewhat more detailed auahsis 
For this purpose Tables II to IV are used 

For the puipose of this analysis w'e may in each table divide the serums 
into groups m which (1) the agglutinin titeis of comnieicial and control 
serums are the same, (2) the commeicial scrum has the higher titei , and (3) 
the commercial serum lias a low'er titei than the control For each of these 
groups we maA' calculate for both commercial and control serums the mean 
of the sumvals in pei cent and its probable eiroi If agglutinin and anti- 
toxin titers aie appreciably correlated the ratio of these tw'o should be about 
one for group one, more than one for group two, and less than one for group 
three The actual results are gir'en m Table V, and shoiv that only in the 
case of the data taken from Table IV is there probably a material positive 
correlation Table II actually suggests that high agglutinin titer is asso- 
ciated with low antitoxin titer Table IV is, horvevei, more significant than 
the other two tables both because of the greater number of tests included, 
and because the antitoxic content wms determined b}^ tests of piotectnm power 
for rabbits, which rield more consistent data 
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Table 

CoiiPAwsoN OF 30 Sn UMs Tested in Rvbbits \ovi\st Toxin No 5o (Serums Nos 40 47, 
48 AND 49) Toxin No 74 (Sffums Noa oO 04 Inclusive) ToxI^ No S3 (ScruMS 
Nos 05 75, Inclusive), M\v 2 J to June 1025 The Sefum vv vs 
Tested in Boses of oOO- 0 001 and OOOOj cc Against 10 MLX) 



VeCLUTIN VTIOV 

1 

ANTITOXIN 


SFTUil NO 

UIOIIFST DILUTION OP bQ U3I I 
lOr COMILCTE OP NEVFLV 1 

1 conttol I 

COMill 

UtCUL 


COiirLETl AGGLLTINATIOV j 
CONTPOL I COM tEIClAU 

j NO OP j 
' PVBBITb 

SUrV IV VLS 1 
IN PEP CENT 

NO or 
r VBBITS 

SURVIVALS 

IN PEP CENT 

40 

500 

800 

4 1 

50 

4 

To 

47 

bOO 

omo 

4 

oO 

4 

100 

4S 

bOO 

a.oo 

o 

40 

' o 

40 

40 

lOOQ 

loOO 

1 -i 

7o 

4 

75 

50 

0400 

6400 

4 

100 

4 

75 

51 

2000 

1600 

4 

*j0 j 

4 

50 

52 

icoo 

6400 

4 

oD i 

4 

2o 

53 

1600 

0400 1 

4 

! oo , 

4 

To 

54 

1000 

0 1 

4 

1 15 ! 

4 

25 

5j 

1000 

0 1 

4 

1 To 

4 

*-5 

oG 

1000 I 

3200 

4 

' 75 

* 1 

75 

o7 

3200 

SOO 

t> 

100 

0 1 

33 

5S 

3.00 

400 

( 

1 lOli 

1 6 

33 

59 

3200 1 

0400 

4> 

i 100 

! 6 

G6 

CO 

0400 

6400 1 

1 •' 

' on 

' 6 , 

CG 

G1 

OJOO 1 

3200 1 

0 

<6 

e 

50 

62 

woo 

6400 I 

6 

1 00 

0 

00 

6a 

' C400 

0400 1 

6 

1 CG 

6 1 

60 

61 

1 6400 

6400 

6 

1 “ 

6 1 

lb 

Co 

3200 1 

6400 1 

0 

300 

6 , 

66 

or 

3200 1 

3200 1 

( 

1 300 

6 

50 

67 

G400 

3200 1 

6 1 

i 66 ! 


06 

68 

6400 1 

iroo 

b 1 

I OG 1 


06 

CD 

6400 i 

3200 

t { 

! 

' 6 1 

0 

70 

6400 

0400 

6 

' 66 

6 

16 

71 

6400 1 

6400 

6 1 

rr 

( 

sa 

72 

()400 1 

6400 

r 

60 1 

6 

0 

"a 

6400 j 

6^100 

6 1 

or 1 

6 1 

16 

74 

6400 

[ (lino 

1 

66 

6 

a 

75 

6.400 I 

1 a ''00 

1 *■ 

60 

f 


7r 

6400 ' 

1 "OO 

■ 6 

100 

6 

16 

77 

6400 

a^oo 

I <• 

lOO 

6 

16 

79 

6400 1 

a"no 


100 i 

r 

1 aa 

SO 

6400 1 

1"00 

1 6 i 

300 j 

6 

16 

81 

6400 

2600 

1 r 

1 2^0 

6 

1 3a 

S2 

6400 

rAoo 

0 : 

100 ; 


' 66 

sa 

6400 

1600 

' 6 ( 

1 100 1 

' 6 1 

If 


It IS obvious that vvbeie oiili two oi tJiree seniras are involved the prob 
able error is not onl^ very high but also Ins vciy little ical sigiuhcanee 

This method of analysis leads us to conclude tint there is a slight but 
verv erratic corzclation between agglutinin titer and antitoxic content* 

It seems leasonable to mciuiie whether the large disciepancies winch 
sometimes occur between the two methods aie not most often due to chance 
eirors in the antitoxin titration If this be so the agglutinin titration maj 
be a more acciiiate measure of antitoxic power than the antitoxin tests them 
selves when these are conducted upon anv practicable number of animals 
and would also give a more reliable indication of the probable therapeutic 
value of a serum 


An attempt was made to obtain more exart 
l|on coefficient between relative aeclutlnln titer anti antitoxic content Vlthough n 
live coefficient resulted yet the paucity of the data inaKc U seem Inadvl able PTr? *1’®" 

mention the fact At least there Is no contradiction of the expectation of a po Itive correlation 
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It would be desirable to study tbe correlations between agglutinin titra- 
tion, antitoxin tests, and theiapeutic value Only in this way could a final 
answer be given to tbe question of the relative value of tbe different tests 


Table V 

A Comparison op the Antitoxic Content viTn the Aoolutinin Titer of Commercial 
Antidysenteric Sepums, Each Referred to Its Corresponding Control Three 
Groups are Distinguished According as Their Agglutinhn Titer is EquiL to 
(=), Greater Than (>) or Less Than (<) That of Their Controls. 
Calculated from Tabi es II to IV With the Ommission of Those Serums 
FOR Which Either Agglutinin Titei mas Equal to 0, or fop Which 
NO Data ape Given as to the Antitoxic Content of the 
Control Sipum 


table used as 
A basis 

RATIO agglutinin 

titer op commercial 
serum 

AGGLUTININ TITER OF 
CONTROL SERUM 

NUMBER 

OP SERUMS 
TESTED 

means of s 

CONTROL SERUM 

DRVrVALS IN 

COMMERCIAL 

SERUil 


= 1 

8 

09 + 3 

05 ± 7 

n 

> 1 

O ' 

67 ± 0 

30 + 21 

1 

< 1 

3 

75 + 4 

92 + 6 


= 1 

8 

82 + 0 

54 + 5 

ni 

> 1 

2 

25 ± 17 

100 + 0 


< 1 

4 

52 + 13 

88 + 0 


= 1 

15 


, 45 ± 5 

rv 1 

> 1 



' 04 + 0 

( 

< 1 



30 + 5 


CONCLUSIONS 

The available data upon the lelatne agglutmatiug and antitoxic pioper- 
ties of a senes of coinmeicial antidysenteiic serums have been examined with 
a view to determining whethei agglutinin titei and piotective power against 
neuro- and enterotoxins weie equally indicatne of the piobable therapeutic 
value This examination leads us to conclude 

1 That there is no necessaiy paiallelism between agglutinin titei and 
antitoxic content as usually measured by protective power, nor between this 
protective power against neiiiotoxiii as compaied with enterotoxin, but 

2 That a slight positive correlation exists between agglutinin titer and 
antitoxic power so that high agglutinin titer tends to be accompanied by 
high protective power 
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OBSEEVATIONS ON THE MOKPHOLOGT AND MOTILITY OF 
PUSIFOEM BACILLI' 


Bt Clara C Kast, B Sc , Philadelphia 


W HILE the majoiitj" of investigators disci edit the possibility of a genetic 
connection between the bacillus fusiformis dentmm and the coaiser type 
of spirochete accompanying it in normal and pathologic conditions, the ques- 
tion of their lelationship is still fiequentlv raised and their identity stated as 
a fact in some current textbooks With the exception of the obsei rations by 
Tunmcliff (1923), who has leported in detail the development of spiral forms 
in pure cultures of the bacillus, the evidence of the identity of the two oigan- 
isms has been based upon the presence of occasional nonmotile spiral forms in 
cultures 

In view of the stimulating effect of fiesh tissue on the multiplication of 
many vaiieties of spiiochetes and of the observation by Tuunieliff that the 

addition of 1 to 2 diops of acetic acid oi -^oodium hydioxide to the 

media favored the development of the spnal forms, it was deemed that a 
careful study of the moiphology of the bacillus in media of vaiying hydrogen- 
ion concentiation and containing fiesh tissue would be of inteiest Several 
workers have repoited the use of fresh tissue in then cultuial experiments 
hut I have found no reference to a careful morphologic study of the bacilli 
made undei such conditions f 


•From The Research InsUtute of Cutaneous Medicine Philadelphia 
Becohed for publication April 27 192S 

tKeceaitlj Pratt (Jour Inf Dis 1927 xll 461) obseiied the gronth of fusiform hacl i 
opl) ■wben cultured In serum water containing fresh tissue 
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Tnrozzi (1905)) failed to obtoin a gronth of the bacillus m a bouillon 
media containing fresh tissue Mhieh nas incubated atrobicallj He learned 
later, hoaicacr that the culture he had used iias not aiable Schmamine 
(1912) succeeded in gioiiing the bacillus aceoiding to the method of Tatozzi 
and obsened that the forms were shortci than of those cultivated in serum 
Brains Pilot and Dans (1923) in then stiidj on the flora of male smegma 
and Pilot and Brains (1923) cultuiiiig excised tonsils and adenoids cnltnatcd 
the bacillus ni ascites tissue broth in mixed eultuie Pilot and Kanter (1923) 
obtained the organisms also in mixed culture fiom female smegma in aseites 
tissue agar, and TunnicliII (1923) stitcs the pieseuce of fiesh tissue did not 
appear to enhance the gionfh of flu bacillus 

Souicc of Culture — The strain of fusiform bacillus used in the present 
morphologic studi, oniploiing the inodii of laning hadrogeii ion concciitra 
tion, uas isolated from a ease of eliioiiic 1 iiietiit s angina bj Mr Austin 
IValccford at the Thomas 1\ Liaiis Museum and Dental Institute, Uuiversitj 
of Peniisihaiiia In seiuiii igai tubes coiitainiiig flesh tissue it frequcntlj 
formed the tjpieal coloin txtinsious (Pig 1) as noted bj sea oral obseraers 
including Leul oaaicz (1903, 1900) aibo uas the first to obtain a pure culture 
of the bacilli Ellormnii (190o) and lanimnicdc and Pratt (1913) 

An intoiesting tolonj formation of the bacilli from the pure culture avas 
observed in a slide preparation incnbated at 37° containing a small quantitj 
of macerated fresh tissue in seium agai The prepaiation should be prao 
ticall} free from air bubbles and tbe coacr slip sealed nitb high melting point 
paraffin The colonies consist mostia of organisms groaaing out lu filaments 
from a central area Tht^ increase giaduallj in size for fortj eight to sea 
entj faro hours after incubation Using a loav per cent of agar, more isolated 
single forms appear but the granules are not usuallj aisihle undei daik field 
illumination during the period of actiac groaith Upon continuous obseraation 
under dark field illumination diaidiiig forms in aaliich the gianules avere visi 
ble aiere oceasionalla seen in the slide preparations incubated in a micro stage 
incubator Tbe line of diaisioii extended dingonnlla from one side of a bacillus 
near one granule to the opposite side near anotliei granule thus forming the 
charaoteristie pointed ends of the bacillus 

The change in the position of the diaidcd bacilli explains some of the ar 
rangements one frequcntlj obseraes in prepaiations In some mstauces, after 
the breaking apart, the outei end of one bacillus moaed sloaalj to one side, its 
neaaly foiined pointed end appearing to remain in contact aaitli tbe other or 
gaiiism forming an angle In other instmces aftei the sopnation, one bacillus 
slipped gradualla beside the other forming the parallel arrangement 

Media Used — Tiao series of fluid media aaeie prepared m aaseline sealed 
tubes (20 bj' 1 5 cm ) The one series eontanimg hormone bouillon at hydro 
gen ion concentrations ranging from Ph 6 8 to 8 4 avith and avithout fresh rab 
bit kidiiej tissue avitb and avithout glucose (0 5 per cent) and with and with 
out mactiaated horse serum (4 1) In the other similar scries Hartlej ’s broth 
(1922) aaas substituted for the bouillon and duel embrao for the 1 idnea 
tissue 
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Examination — T^o tubes of each \ari»>t^ of media -rere planned one be 
uig eiamjn<^d almost dail\ for a period of o ^ ceks th#* other at longer inter 
rals All hoTrever were Lept under observation for two months 

The following Zeiss microscopic equipment was u'-ed for all examinations 
Siedputopf change over condenser objectne (X) * Bitumi * binocular tnbe 
attachment with compensating erepiecrs Kbi 12^5X and * Tip up^ trpe of 
micro lamp or arch light 

Preparations stained ntalh with brilliant cresvl blue and smears stained 
with Giemsa, Gram carbol gentian violet and dilute carbol fuchsin were also 
freqnentlv made 

EesuU — ^TThilc the be-)t growth of the bacilli occurred in both series of 
media with Pn 7 3 to fi4 containing ^^^rum glucose and tissu*» and the least 
in the media without these additional sub tanccs a varvmg amount of growth 
with acid but no gas production too} place m all 

Forms differing greativ in length and in number of visible grannies were 
present and e;en though the granules cannot alwais be distinguished in the 
dark field, thev usuallv become \isible when carefnJh stained with dilute 
carbol fuchsin • An occasional long wav\ form was seen but such forms are 
also common in cultures of oth^r organisms which have a tendency to grow 
out in filaments ^o indication of spirochetal fonns developing from the 
grannies could be det^’ctcd at anv time 

"Willie the bacilli in the preceding pure culture studv appeared to b« 
slightly flexible the^ exhibited no motilit% In this connection however, I 
would like to report the interesting observation of ven motile fasiform ba 
cdli together \nth nonmotilc forms in slide preparations mad^ directlv from 
human infections upon three occasions and in tno instances in mixed culture 
for several generations The material for the direct examinations was ob- 
tained from a discharging, earl a pyorrhea aiveolaris infection and a Vm 
cent's angina case Other organisms including cocci, the thic}er motile trpe 
of spirochete and some of the thinner vaneiies were present in all three cases, 
also motile spirilla sputigenum in th** last two and an anaerobic curved non 
apore bearing rod was isolated from the Vincents angina rhich will be 
described in a future report 

From the three cases referred to abo^e careful cultural experiments were 
made onlv with material obtained from the \ incent s infection- Cultures 
were made in deep tubes in various liquid and agar media with vas‘=-lme seal. 
With and without fresh tissue and in Schereschewsk^ s (1912) coagulated 
horse serum A fei” nonmoale fusiform bacilli were seen in the mixed cul 
tures in most of the media but motile fusiform bacilli were present onlv in 
the coaglulated serum media The implantation xn this media had been made 
on one side of the tube approximatelv two inches below the snrface No 
vas'^lme seal was used but the cotton stopper was paraffined After fonr or 
five davs' incubation the media above the mocuiated area had become shghtlv 

1 UUt ob «rr^ Uat all th^ baciiU eren In yoace ctiltares waisJr-d no o- ico t 
granules which could tv res'*!!} d'‘moartrat<»d with JlacN^al s (L/22) Tetrachros'e rtsir usloy 
tb« phorpite buffer of Ph C 4 recommeii'*'^! br Scott and Frencii iiy'i) For beat rcrul-s th-^ 
preparation ehould tK» with teat b^fo-e etalnlnc 

tTh** laboratory crairlcatlon o* caa'* waa report/*d In Arch. D rm. and Syph.. 19 
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liquefied, the fluid spaces, lueued undci dark-field illumination, iveie filled 
mostly with cocci, short motile bacilli and motile spiiilla, while the moie solid 
coagulated poitions fiom the uppei part of the medium contained the greater 
numbei of veiy motile Vincent’s, mierodentium and macrodentium t'spes of 
spirochetes, nonmotile filaments A'aiymg in length, togethei ivith motile and 
noninotile fusifoini bacilli Most of the filaments aie evidently long foims 
of the fusiform bacilli since iiiaiiA contain gianules with tetiachiome stain 
In the low ei pait of the tube uhicli showed no macroscopic change so far, 
only COCCI could be seen 

Transplants using the coagulated paiticles ueie made to the same media 
in the same maiinei as in the piimaiy cultuies eveept that a vaseline seal was 
used 

Within seven dais the area around the inoculated site had become light 
gray but not much liquefied Numerous motile spiiochetes, mostly of the 
macrodentium type and man-^ motile and nonmotile fusiform bacilli togethei 
uith othei contaminants ueie again 2ncsent in the upper coagulated poitions 
The media at the bottom of the tube again shoving no macroscopic change 
contained hover ei, a good numbei of both motile and nonmotile fusiform 
bacilli togethei vith onh cocci The hj diogeii-ion concentiation of the me- 
dia at the bottom v as Pn 7 5 and that at the top Ph 7 0 

Hoping to obtain a eultuie of the lusifoim bacilli vith possibh only the 
cocci contaminant, sereial subeultuies from the material at the bottom of the 
tube V cie made to liquid seium media vith fresh tissue and to the coagulated 
serum Even after prolonged incubation, however, no macroscopic change 
oecuiied in the coagulated media and upon examination onW a fev cocci 
could be seen A fev nonmotile fusiform bacilli and cocci were present in 
the liquid tissue media Attei the column of the coagulated medium contain- 
ing the numerous contaminants at the top has been broken by inserting the 
capillaij^ pipette foi examination, the contaminants quickly spread and mul 
tiply throughout the tube, liquefying the media and producing a disagreeable 
odor 

The culture material foi the second mixed culture of the motile fusiform 
bacilli was obtained from the spongy gum tissue sui rounding an infected, de- 
cayed tooth While the various tj^es of spirochetes, nonmotile fusiform ba- 
cilli and motile spirilla vmie present, no motile fusiform bacilli were obseiimble 
in the daik-field examination of the fiesh preparation In the cultural study, 
hOAvever, motile fusiform bacilli again appeared but only in the Sehereschew- 
sky’s media Instead of attempting to purify the culture as in the first experi- 
ment, a small quantity of the culture from the upper part of the tube contain- 
ing more of the contaminants togethei ivith material from the bottom 
containing the motile fusiform bacilli, vas used in making the transplants 
In this Avaj the motile fusiform bacilli vere cultivated for fire geueiations 
but failed to gioiv m the sixth transplant 

The characteristic movement of the motile fusiform bacilli can be ob- 
served best in the cultures It is usually a darting piogiessive movement in 
either direction and impresses one as being of a more purposeful nature than 
that exhibited by other varieties of motile oiganisnis It is of a much less 
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vibraton f^pc than that of t]ic spiiilhim sputij^cnum Occasional]^ a baeil 
lus and also a loiificr tin cad foim aMth a slo^^cr jet distiiicth cliaracteiistic 
motion aic seen In the covndated media the motile bacillus is not as a iiile 
lu constant motion and ^ilnn at rest it is indistinguishable fiom the non 
motile t\pcs To one accustomed to the iionraotile forms onh the sudden 
movement of the motile forms through the firld pieicing the coagulated pai 
tides \\ith their shnip ends impitsses one as being an unusual phenomenon 
In prepaiations made from the consul it<d scuim ciiltuics motile fusiform 
bacilli i\eio still piesent aftei two horns but no definite tests were made to 
determine lion long the motihta would be retained in the slide preparation 
"While some of the eailior wuteis claim to ba\e obsened aaiMiig degrees 
of motihh of the bacilli in material tal eii direetlj from the seat of the dis 
case, all of tlic moie locdit obsencis with the exception of Stitt haae noted 
onlj nonmotilc foims in fitsh piepaiation and in mixed oi pine ciiltiiies 

In new of nn personal obseraatioiis I will briefly lencw the statements 
of authors who hn\e obsonid the bacilli to be motile Beinlieiiu (1898) de 
scribing the organisms piesent in ulceiomonibranoiis stomatitis states that the 
bacilli aie motile Id e the spiiochctcs Lc tulle (1000) obsel^cd tlie bacilli in 
Vincent’s angina to be motile if mountid m salna Sobol and Ilcrniau (1901) 
report then obsonafions to be in atcoidance with those of Ijetude Carnot 
and Fomnici (1901) found the bacilli ^er^ motile if 1 opt it the propel tern 
peraturc Grnupnci (1902) states the bacilli arc \en motde but relinquish 
tbeir acti\it\ withm t\ront\ minutes m a slide prepaintion He also demon 
strated a flagella on citlici end and two on each side Baion (1902) observed 
a slow sarniging mo^ciiunt of tiu bacilli in a banging diop Vincent (1905) 
states that while the bacilli in usualh uonmotilc, he his observed some with 
slight motiliU m exudates but none m cultuics lie also distinguishes the 
fusiform bacilli fiom the spirillum sputigcmim because of the difference in 
their form, dimension motiIit\ and staining reaction Vcszpremi (1907) 
found the bacilli to be aetneh motile in fiesh preparations but not m cul 
tures Leincr (1907) noted a distinct niul fanlj actno to and fio moaemont 
in a hanging chop Plant (1907) obseiaed an unmistaJ able vacillating mo 
tion and also demonstrated flagella bj staining Costa (1909) describes in 
more detail than the pievious obseivers the chaiactei of the motihtv ot the 
bacillus found in lesions which have not been exposed to the an Stitt (1923) 
states “I have noted a sluggish but distinct motilitj ivlien the material was 
mounted in salna ” The maiij other eaihei writois and practicalh all the 
later investigatois including Tunnicliff (190G) Lai son and Baron (1913) 
Krumwiede and Piatt (1913) and manv others liowcvei consider the bacillus 
nonmotile, Kiaimwiede and Piatt stating '"The motilitj ot the spu-ochetes and 
the lack of motihtv of the fusiform bacillus form the strongest ev idence against 
their identitj ” Various explauntions have been ofteied to account foi the mo 
tilitj observed by the earlier v^orkers Ellerman (1905) and iluhlens (1907) 
who cultivated both the motile spnilla sputigenum and the uonmotile fusiform 
bacilli in pure culture, thought that the motile bacilli observed bv otheis wcie 
the spinlln Larson and Baion, and Goadbj (1922) express the possibility of 
the reported motilitv being due to the presence of the motile spirochetes In 
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View of the handicaps m their methods of investigation and of the fact that 
the distinction between the motile spiiillum and the fusiform bacillus was not 
generally recognized at that date, it is quite probable that mistaken identifi- 
cations were made 

In the present study, however, with the dark-field equipment previouslv 
mentioned, both the morphology and charaeteristie motility of the bacilli 
could be quickly and beautifully demonstrated While a long, coarse and 
frequently curved flagellum of the spirillum sputigenum is visible in some 
instances in the dark-field, no definite evidence of flagella could be seen on 
the motile fusiform bacilli Several differences in the characteristies of indi- 
vidual strains of fusiform bacilli have thus far been generally reeognized 
The only variation noted by Kiumweide and Pratt among the numerous strains 
they isolated was in the ability of some strains to ferment saccharose while 
others did not Stitt recognizes two morphologic types, one which stains uni- 
formly, the other showing the dots Knorr (1922) deseribes three types dif- 
fering among each other in colony formation, and Varney (1927) identified 
four serologic types of the bacilli and also distinguishes morphologic types 
The motile bacilli I have observed are more of the longer than the shorter 
type which are most frequently piesent undei normal conditions 

The real significance of the motile type, that is, whether it lepresents a 
distinct vaiiety differing in cultuial and possibly pathologic characters from 
the nonmotile type of the bacillus fusiformis dentium or whether the two are 
identical, the motility appearing only under certain conditions, must await 
further investigations It would seem from my limited observations that the 
motile forms are more frequently present in more acute pathologic conditions 
since I have found no motile specimens in material taken from several normal 
oral cavities or extirpated tonsils, or in cultuies in the Schereschewsky ’s me- 
dia made from these sourqes 

In my future investigations I hope to obtain further cultures of the motile 
type and to study the lelationship existing between the motile and nonmotile 
forms 

SUMMARY 

1 No evidence of spirochetal forms vas seen m a pure cultuie of fusi- 
form bacilli grown anaerobically in media of varying hydrogen-ion concen- 
tration containing fresh tissue 

2 Colony formation and the division of fusiform bacilli were observed 
in a micro slide preparation 

3 Motile fusiform bacilli, together with nonmotile forms uere found in 
material taken directly from pathologic conditions and in mixed cultures in 
Schereschewsky 's coagulated hoise serum media 
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TED SO CALLED CHEMICAL TEST IN BLOOD FOB SEX 
DIPPERENTI ATION* 


Br Hehmai, SninuT, MD and I LoKnnrDLATT MA, NE^^ York 


ACCUMULATED evidence lias indicated that m the blood stream of animals 
■^inay be foxuid chemical units produced bj the tndixidual organs of internal 
secretion On this basis the chemical test foi sex differentiation is not only 
an attraotno idea but also \eiy possible of solution 

A simplification of the Slanoilov technic based on a stndy of the functions 
of the several reagents used by him has alicady been presented in a paper 
from this Laboratory ' It has been found necessary to dense a procedure for 
a moic quantitative recording of the test reaction In the onginal method, 
the end result of a test on an extract of male origin, lesultcd in a colorless 
solution of female origin, in solutions ranging in color from pink to red or 
nolet 

In the above mentioned study it was shown that in the modified test 
, the reaetion coloi obtained was due to the formation of a 'led acid” which 
could be prepared by adding a solution of potassium permanganate to an acid 
solution of paiaiosanilme hydiocliloride This red acid ’ is insoluble m acids 
but soluble m alkali fiom which it can be reprccipitatod by acid Standards 
were prepared with this red acid” which approximated very closely the coloi-s 

From the Harrlman Rosearch taboraton The Roosavelt Hospital New Torlc 
Recched lot publication Mav 11 19 8 
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obtained in the ic\iscd icattion and MOie similai also to the colors obtained 
in the oiiRinal !Manoilo\ reaction These coloi stnndaids r\cie pieparcd in 
the folloninp mannci To 4 e c of wntci in each of 12 tubes from 1 to 12 drops 
of a 01 ])ei cent solution of tlie “led .nid’ in 1 pci cent sodium IndioNidc 
neic added, folloued In 10 dio]is of a 1 jni cent solution of gelatin and 3 
drops of 20 pei cent suljiliuiic acid The gelatin acts as a piotcctuc colloid 
nliieh prerents the leprecipitation of the “led acid ’ In the sul])liuiic acid 
3’lie depth of color dejidids upon the amount of “icd and” present and r\as 
denoted h' i numhei conesponding to tiie numliei of diops of “led acid ' 
used The standard tubes niimhcrod 1 to j inclusne langing fioni coloiless 
to hut a fainth coloied mixtuie niai he t ilicii to leprcsenl the male half 
of tiie scale tlic tubes numhcicd 6 to 12 tlie last tube nitli a solution ren 
deep Inomiisli red in eoloi, the fein dc half of the scale 

Lrnmrnation of Blood Sampler — The blood samples were tested as follows, 
in aecoidancc uitli the itriscd tcchnic To 3 c c of a a per cent solution 
of citratcd nhole blood neic added in succession 1 diop of a 1 per cent solution 
of paraiosanilinc Indioehloiide in T5 pei cent ctlnl alcohol, 35 chops of 0 02 
potassium peimanganite (fiom a huictte to "ct uniform chops), 3 drops of 
20 pci cent sulphuiic acid and 10 chops of 2 pei cent sodivm thiosulphate The 
samples of male blood neic tested ns well h\ the Ahmoiloa reaction. Modifica- 
tion III)= and woic found to closch jiaiallcl in eoloi icaction the icMsed 
technic 

The siimniarx of oui findings is gnen in Table J Foi botli the male and 
female gioups the samples as measured distiihulc thcmschcs in aiipiONimatcly 
cfjual numbeis between the male and female half of the scale The sc\ of 
the donoi, theicfoie, has no influence on this blood icnction This conclusion 
IS applicable with ccpial force to the oiiginal IManoiloc leietion 

The e\aniination of urine In the same pioceduic suggested itself The 
following tcchnic was adopted foi the nunc c\aminition To 3 c c of urine 
were added 2 diops of a 1 pei cent solution of paiaiosanihnc In chochloiide in 
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95 per cent nleohot 45 diops of 002 M potissram pcimaugauatc (from a 
burette), 5 liiops of 20 pei cent sulplimic ickI, and 10 diops of 2 per cent 
sodium Hiiosulplmtt 

The inincs ot more timn 100 uomiii nrit tested at diflcicnt times m main 
instances diffeieut snmpJcs urn scciiiid fiom tin simc mdnidinl The color 
salues were found to ins for the uimc specimens of ditfcient indnidiiaK and 
also for (JiiTcicnt samples of the same indinduiil TJiese lamtions coecred 
tlie nliolc range of eoloi of tlie stnndaid tubes Similai lesults neic secured 
on malo samples Table II giies n lipical lesult foi one dai on a male 
subject 


Tiiiei ft 


TIME 

BPH IFIt 
dK.\V>T\ 

COLOil V\lrLE 

PEMSED TFnT 

'> \ M 

1 ino 

10 

10 

] 0 

i 

11 

1 010 

0 

1- SOON 

1010 

0 

1 1 M 

lO-o 

3 


1 031 

1^ 


1 033 

12+ 

A. 

1 030 

12 


The SCI specificit} of the jllanoiloi reaction has alreadj boon disavouod 
bj SCI oral noiKcis Riddle and Reinhart ■■ based on a stiide of pigeon blood 
read into this reaction a conelation between it and metabolic rate Chemioallj 
considered, tlie proeeduio ineoUes in oxidation piocess ubioh in some samples 
of biologic fluid IS permitted to go on to completion and othci'S is inlubitod 
at points along tlie lino of completion It is piobable that no single chemical 
substance is icqiurcd foi plaimg the part of inhibitor in this reaction It 
IS unlikeh that we are determining the piesenci. of the same substances in 
our tests on urine and blood The chemical leactions niTohcd in this procedure 
arc interesting and woithj of fuitlicr study Until such studies halt been 
made and more specific knowledge of the chemistij of this reaction is axailable 
it wall be luisafe to correlate with the findings in tins leaction measures or 
features of major biologic icactions or ehaiaetors 
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TIIE DISTRIBUTION OP CALCIU.M IN JAUNDICED A^D 

ACHOLIC DOGS'’ 


B\ WiUii,\Ai C Emehson, 11 D , RocnrsTFK, N Y 


'T^HE fact that a deficiency in calcium in patients tliat are jaundiced, caases 
a prolonged coagulation lime lias long been obsei\cd Lee and Vincent' 
have noted a piolonged coagulation time ol the blood in patients nlio neie 
jaundiced oyei a peiiod of at least fne necks These authois i educed the 
coagulation tune of the blood in j.uinditcd patients in Mtio as nell as in 
VIVO bj the addition of calcium salts to the blood 

Giove and Vines" ha\e shonii that in the ciicnlaling blood, of the noi- 
nial indnidual, cnleiuin is picsent in two foims, nameh, an lonired and a 
combined 


Klinke’’ helieyes that seium calcium is paitlj loni/cd (about thiec inilli- 
gianis pel huiidicd cubic ccntimctcis) paith dissohcd ns a comples or inolcc- 
ulai salt The ioiH7cd calcium is ulliafiltinble and will pass through a col- 
lodion nienibianc 

We haye then in the blood two foinis of calcium, one a coinbiucd oi 
noiidifl-usible and the othei an unconibincd lonued salt that is diflusible 
Kiik and King^ repoit that in a senes of seycn cases of jaundiced pa- 
tients the ultiafiltiablc oi diflusible calcium is below normal 

King and Stewart’ state that m laundiccd dogs thcie is a 17 to 20 per 
cent increase in the serum calcium King, Bigelow and Peaice'' lepoit a 
higher scium calcium content in the blood of jaundiced dogs than in the 
blood of normal dogs Dayidson and Emcison' lepoit an increase in seium 
calcium folloyving the injection of yvhole bile into the femoial yeiu of a dog 
We haye a definite parados, a lowciing of diflusible calcium in jaundice, 
the fact that the addition of calcium salts to the hlood of jaundiced patients 
yvill definitely shoitcn the coagulation time, and the lepoits of thiec authors 
ivho state there is a definite use in seium calcium in jaundice This niav be 
explained as folloyys In expeiimcntal work completed, unpublished data, 
wm have shoyyn that folloyving ethei anesthesia thcie is a yeiy definite use 
in seium calcium King and Steyyait’ do not state whethci blood yvas ob- 
tained for seium calciiuii befoie oi aftei ether anesthesia King, Bigelow, 
and Pearce" state that a yveek aftci ligation of the common duct then animals 
yvere bled to death uiidei ethei anesthesia Davidson and Emerson'' do not 
definitely state yvhcthei blood was obtained foi sciuni calcium befoie oi after 
ether anesthesia Iloyvevcr, having done this woik yve knoyv that the blood 
for the serum calcium determinations was obtained folloyving ether anes- 
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thesn Tins Mould account for the use m scium calcium folloinng the in 
jection of uholo bile and the rise m serum ealeium m jauudice 

In all of the iiorl , as icpoited m this paper, eaie was taken to obtain 
the blood foi the calcium determinations befoje am anesthesia Mas given 
Kirl and King* leport cnlcmm in plasma in notuial dogs under ethei 
anesthesia Mas 8 5 mg Tins is a highei figure than Me obtained However, 
here again the diffeienee could oasih be eaplaincd because of the anesthesia 
CantarOM, DodaK and Gordon" note quite a wide vauation m the whole 
blood calcium in normal patients, the aarintion being 6 4 mg to 9 6 mg We 
noted the same variation in the viliole blood calcium of normal dogs, the 
variation being 4 3 mg to 7 0 mg 

King, Bigelow and Pcarec" have noted that in dogs jaundiced a week 
there was a rise in the calcium content of the blood kiduevs, and fcees with 
a decrease in the calcium content of the bone and heait These findings do 
not correspond iiith those ive obtained The difference maj be explained bv 
the fact that their dogs Mere jaundiced onlj a week while our dogs averaged 
fortj davs each In a vieek complete cnlciuni balance would not be obtained 
Corlcj and Dennis" giv c the following results for the calcium content in 
normal dog’s tissue livti 26 4 mg, lungs 40 8 mg, and Iridnej 40 0 mg 
These figures check ven nicelj with oui results We used their method foi 
determining calcium m the tissues 


JtETIIOD 

Five normal dogs of ns neai the same weight as possible were obtained 
Thej were placed on a iniwd feed consisting of giamnd scraps from the hos 
pital and containing meat, bread bone, fruit vegetables, and pastrj Their 
normal serum calcium, whole blood cnluum diffusible calcium and spinal 
fiuid ealciura were obtained according to the methods of Clark and Collip’” 
and Moritz" On one dog samples of blood weie tal cn on ten consecutive 
dajs at various times of the daj and the serum valcium determined These 
dogs were bled to death imdoi ether anesthesia, care being taken to obtain 
the blood for the calcium determinations before the anesthesia was begun 
In order to remove blood from the tissues, the dogs were perfused mtra 
venously with a 06 per cent sodium chloride solution the rate and volume 
being equal to the rate and v olume of tbe blood passing out Their organs 
were removed dried to constant weight, and the calcium content determined 
according to the method devised bv Coilcj and Dennia ” 

Three other dogs were obtained of as near the same weight as possible 
Their normal serum calcium whole blood calcium and diffusible calcium 
were determined In each dog the common duct was ligated in two places 
and a piece of the common duet excised between the two ligatures Each 
week until the animals showed signs of severe intoxication, blood was taken 
for the determination of serum calcium whole blood calcium and diffusible 
evlcium After the dogs had been jaundiced thirtv three fortj and forty nine 
days respectively, they were bled to death under ether anesthesia, their tis 
sues perfused, their oigans removed, dried to constant weight and the cal 
ciura content determined 
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Thiee more dogs of as neai the same m eight as possible Meie obtained 
Their normal scium calcium, nholc blood calcium, and diflusible calcium 
Mcie detci mined In each dog a cholcci stonephi ostomj was clone according 
to the method of K.ipsiiiow, Engle and Ilamej ’■ The gall hlacldei Mas scMcd, 
aftei an opening Inid been made in tlie fundus, into the kidnec peh is The 
common duct Mas ligated in tMO places and a piece of Ihc common duct ex- 
cised betMcen the tMo Iigaluies This piodiiccd a bile fistula, the bile pass- 
ing out Mitli the uiine Each Meek until the animals mcic killed, blood ivas 
taken foi the deteiiniiiation ol senini calcium, mIioIc blood calcium, and dif- 
fusible calcium At the end of se\ent'\ cight\-loui and cightc-four clacs 
^cspcctneJ^, the dogs Mere bled to death undei ethei anesthesia then tissues 
perfused, then oigans lemoced, diied to constant m eight, and the calcium 
content dotei mined 

In Dog S a taundiccd dog, and Dog 10, a bile fistula dog, v-iais oi the 
peh is and fcmuis of each aiiiin.il mcic obtained at the beginning of the 
expel inient and just beloie the animnls mcic killed The distance, loltage 
and milliampcie seconds on the x-iais taken at the beginning of the experi- 
ment and at the eonijiletion of the cxfieiiment Meie the same Tlic films Mere 
der eloped the same length of time in each case The densities of the pehic 
bones and the femiiis mcic obtained Mith a photomctei 

To dcteiminc M’hethei oi not some of llie cnleium in the tissues might be 
Mashed out Mith the pcifiising solution a noinia! dog Mas obtained and, un- 
der ethei anesthesia, the lenal aiten and sein of one kulnei Mcie clamped 
off Tlie lenal aitcn and vein on the othei side Mcie left intact The dog 
Tras bled to death, the tissues mcic perfused, the tMO kidueis icmosed, diied 
to constant m eight and the calcium content determined 

The feces of tMo normal dogs, tMo jaundiced dogs, and tivo bile fistula 
dogs M'Cie obtained on thiec conseculne dnjs These feces Aierc dried to 
constant rveight and the calcium content detei mined according to the method 
of Colic'S and Denis 


RESULTS 

The diffusible calcium of the blood, the calcium content of the blood 
seium, Mhole blood, spinal fiuicl. In am, li\ei, spleen, muscle, bone, subcuta- 
neous tissue, heait, tluioid, gall bladder, lung, kidiicj, and adrenal Mas 
determined in the blood and tissues of fne normal dogs The lesults are 
summaiized in Table I 

The calcium content of the blood and tissues enumeiated aboce Mas de- 
termined on three jaundiced dogs The lesiilts aie summanred in Table II 

The calcium content of tlie blood and tissues as enumerated above Mas 
detcmined on thiee dogs baling a bile fistula The lesults aie summaiized 
in Table HI 

Chait 1 shoMS the iiiciease and deciease of the calcium content of the 
tissues in jaundiced and bile fistula dogs M-hen compaied to the normal 

In jaundiced dogs theie is an inciease in the calcium content of the mus- 
cle thyroid, and adienals and a slight increase in calcium content of the 
bone and heart There is a maiked deciease in the seium calcium, the jvhole 
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blood calcium, and tlic diftusiblc calcium, a decrease m the calcium content 
of the brain, spleen, and the subcutaneous tissue 

In the bile fistula dogs there "ttas marUed increase in the serum calcium 
the whole blood calcium, and the diffusible calcium, an increase in the calcium 
content of the bone, thjroid, lung and kidnej There is a decrease in the 
calcium content of the subcutaneous tissue, gall bladder and adrenal and a 
slight decrease lu the calcium content of the heart 

In each of the three jaundiced dogs and the three bile fistula dogs blood 
was taken each week and the scrum calcium, whole blood calcium and dif 
fusible calcium were determined Tabic IV shows these results Charts 2 and 
3 show the cur^cs of one jaundiced dog Dog 8 and one bile fistula dog Dog 



BnrisT»j»C3 jAUiit)*cc □ MORmnu 

Chart 1 — The tissue calcium in bile fistula Jaundiced and normal dogs 


11 In the jaundiced dogs there is a steadj fall in serum calcium, whole blood 
calcium, and diffusible calcium In the bile fistula dogs there is a steady rise 
m the serum calcium, whole blood calcium, and diffusible calcium 

Feces were obtained from tAVO normal dogs, two jaundiced dogs, and two 
bile fistula dogs on three consecutive days and the calcium content deter 
mined The jaundiced dogs were jaundiced twenty eight dajs and hile fistula 
dogs had a bile fistula sca enty days These results are summarized in Table 
V The calcium content of the feces of jaundiced and normal dogs is prac 
tically the same There is a definite decrease in the calcium content of the 
feces of bile fistula dogs 

On one normal dog samples of blood Aveie tal en on ten consecutive days 
at different times of the daj, the dog bemg on the same diet as were all the 
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CONCLUSIONS 

1 There is a inaikcd cleciease in the scium calcium, the iihole hlood 
calciuiii and a vcij niaiked deciease in the diflusible calcium in dogs jaun- 
diced ovci a pciiod of foil's dais There is also a decrease in the calcium 
content of the biaiii, spleen, and subcutaneous tissue and an inciease in the 
calcium content of the muscle, bone, adrenal, heart, and thjroid 

2 In dogs Mitli a bile fistula oiei a period of scveiitj -nine dajs, there 
IS a maiked increase in the seium calcium, iiliole blood calcium, and a lerj 
marked inciease in the diffusible calcium Theic is also a marked increase 
in the calcium content of the bone, an increase in the calcium content of the 
thyroid, lung and kidiiei, and a dccicasc in the calcium content of the feces, 
subcutaneous tissue, heaif gall bladdei and adrenal 
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THE KOEE OP GOJIPEEMENT IN HEALTH AND DISEASE* 

A Clinical Studi or the Hemolitic Coupleiifnt ot Human Sera 

Br L G Hadjopoulos, 51 D and Reginald Burbvnk 51 D New York City 


T he scientific stud> of serology dates from the year 1886, \\Iien Nuttall^ 
and Buchner- made their fiist observations on the role plavtd by a sub 
stance that was mimical to lining bacteria found m the majontj of fresh sera 
Because of the peculiai proteetne property displa\ed bj this substance, it 
nas called “Alexin ’ 

This important obseivation split the ncwlv formed school of immunologj 
into two camps The followers of 5IetchniK.off * upheld the cellular theorj, 
while Plugge Niitfall Buchner, Pfeiffer, “ and \on Behring'’ were the stand 
ard beareis of the humoral school The major part of our early knowledge 
concerning this protectne substance owe to the spirited controversj be 
tween these tno schools, and as a result the fundamental principles of the 
science of serologj were finally laid down bj Ehrlich’ and Bordet® 

Unfortunateh , the studj of this protectne substance entered the field 
of academic discussion rather than piactical application, and after the expo 
sition of Its nonspeeificitj m serologic phenomena,^ its importance as an 
“Alexm” was graduallj lost sight of Subsequent literature offers onh 
fragmentary or indirect evidence of its role as a protectne mechanism, con 
cened bj Buchner 

The significance of alexin has been most forcibly called to our attention 
m the work with immune sera and therapeutic and protective vaccines In 
the treatment of the chronic mfcctne arthritides bj "vacemes patients with 
a high alexic (complementaij ) titer nearly alwajs gave a favorable response, 
but With a low or negatno one the result of treatment was doubtful or unfa 
■vorable We also observed that m long standing debilitating diseases, the 
complementary titer was usuallj verj low and in cases neanng the fatal 
outcome of subacute or chrome septicemia the complement was marbedlj 
subnormal if not entirely absent 

The persistent recurrence of these findings led us to believe that a careful 
classification of the % ariations of alexic titer might prove of useful prognostic 
value and so we undertook the present study 

Before entering into the discussion of this research, we will first define 
the term “complement ' Alexin (Buchner), complement (Ehrlich), or addi 
nient (Bordet) is that particular proteolytic property of active sera which 
reacts onlj in tlie presence of a specific antibodi , a bactenolysin, cy tolj sm 
or proteolysin This definition is open to criticism ow mg to the protean na 
ture of the complement, but the majority of in'! estigators of the subject are 
in agreement that it is a nonspecific serologic entiti 

r^om the Pathological Laboratories of Beth Israel Hospital New York CIt> 
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SCKUN C*w:illf» 

X'FrUSIBl-E 

Chart T — Ciii’\cs irpitaentiriK the 111*^0 in Mcium ciilcluih "whoU hlooA calcUnii aP'l 

lalclum in i hll< flMnla <hi(, Do^ 

dogs used lu tins cxpeiiinent and the seiuin c.ilciuni uas iound to Ann onh 

0 3 of a mg 

The detcimination of the calcmm in the bone hi means of an merensed 

01 a deci eased densiti as shown on the x-iaA'' plate and measnitd hi the ph® 
tometei checked with the chemical dctciniination of the bone calcium 

The calcium content of the kidnej of a noimal dog, the lenal aitcn and 
vein of Avhich had been elaraped oft, was compaicd with the calcium couteut 
of the opposite kidnei, the lenal aitcn and lein being intact the dog haiiUo 
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been bled to dentb and bis tissues iicifuscd the bidnei icbose arteij niid 
leiii lind been clamped off gaie i loiiei calcium content than the I idnej that 
nas jieifnsed This indicates that pcifusion does not msli out an} calcium 
from the tissues 


DISC ussios 

The fact that in janndicid do„s tlieie is a \cn definite dceieasc in the 
serum calcium, the uholc blood ealciiim and ospecialh mail cd deeiease in 
the diffusible calcium nonld suggest that the calcium in the blood is bound 
be some constituent of the bile oi blood Loib and Nichols” liaee shoun 
that calcium is bound to ceitaiii of the blood pioteins luilc and King* sug 
gest that tlieie ina} be othei blood pioteins that do not bind calcium and that 
a disturbance in the piotein bnlaiui iiii„lit iffict the digiee of diffusible 
calcium The bilc piotcin inae bind tin ealeium of the blood also Klmke“ 
believes that the lonired calcium is adsorbed to tlu pioteins of the blood 
and splits off on diahsis passing into tlu oiit< i fluid It mai eciy ivill be 
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that the adsoiption of ealeium b} the blood pioteins is deei eased in jaundice 
Ifing and Steuait* bclieae that the calcium of the blood is bound bv the bile 
pigments 

When bile is shunted out of the ciiciilation and intestines be means of a 
bile fistula the increase in the senna calcium uhole blood calcium and espe 
ciall} mailed increase in the diffusible ealeium nould suggest that in this 
mstance there being aeii little bile absorbed the calcium that uas noimalH 
bound b\ some eoiistitueiit of the bile or blood is noiv fiee in the blood stieam 

Thcie IS a definite unbalance in the calcium metabolism in dogs inth a 
bile fistula as shown h} the mailecd decrease in the calcium of the feces and 
a marked increase in the bone calcium The calcium seems to be stoied m the 
bones 

These findings help to explain the mechamsm nhereh} increasing tlie 
ionized or diffusible calcium of the Wood bv giving jaundiced patients calcium 
salts or parath} roid hormone will decrease the coagulation time of their blood 
at a time when their serum calcium is Ion er than normal but not nearly as Ion 
as their diffusible calcium 
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CONCLUSIOVS 

1 There is a marked deeiease in the seiura calcium, the nhole blood 
calcium and a vcij inaiked dcciease in the diffusible caleium in dogs jaun- 
diced over a period of foifv da\s There is also a dcerease in the calcium 
content of the hi am, spleen, and subcutaneous tissue and an inciease in the 
calcium content of the muscle, bone adrenal, heart, and thjroid 

2 In dogs nitli a bile fistula oicr a peiiod of se^ ciitA -nine dajs, there 
is a maiked increase in the seium calcium, vhole blood calcium, and a ^crJ 
maiked increase in the diffusible calcium Theic is also a marked increase 
in the ealcium content of the bone, an increase in the calcium content of the 
thjroid, lung and kidne\, and a dcciease in the calcium content of the feces, 
subcutaneous tissue, heait gall bladdci, and adicnal 
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THE HOLE OP COJIPLEMENT IN HEALTH AND DISEASE* 
A Clinical Studa of the Hemoittic Complement of Human Sera 


By L G Hadjopoolos, JID and Keqinald Bukbvnk, MD , New York City 


^HE scientific stuclj of serologj dates from the jeai 1886, Mhen Nuttall' 
A and Buchner- made their first observations on the role plaved bj a sub 
stance that was mimical to living bacteria found in the majoritj of fresh sera 
Because of the peculiar protective propertj displajed bj this substance, it 
was called “Alexin ” 

This important obseivation split the ncvvlj formed school of immunologv 
into two camps The follon ers of Mctebnikoff’ * upheld the cellular theorv , 
while Flugge, Nuttall, Buchner, Pfeiffer,* and von Behring* were the stand 
ard bearers of the humoral school The major part of our earlj knowledge 
concerning this protective substance we owe to the spirited controversy be 
tween these two schools, and as a result the fundamental principles of the 
science of serologj vrcre finallj laid down bv Ehrlich' and Bordet* 

Unfortunatclj , the studj of this protective substance entered the field 
of academic discussion rather than piactical application, and after the expo 
sition of Its nonspecificitj in serologic phenomena,* '* its importance as an 
"Alexin” was graduallj lost sight of Subsequent literature offers onlv 
fragmentarj or indirect evidence of its role as a protective mechanism, con 
eeived by Buchner 

The significance of alexin has been most forciblj called to our attention 
in the work with immune sera and therapeutic and protective vaccines In 
the treatment of the chronic infective arthntides by vaoomes, patients with 
a high alexic (complcmentarj ) titer nearly alw aj s gave a fav orable response, 
but with a low or negative one the result of treatment was doubtful or unfa 
vorable 'We also observed that in long standing debilitating diseases, the 
complementarj titer was usually very low, and in cases neanug the fatal 
outcome of subacute or chrome septicemia the complement was markedlv 
subnormal if not entirely absent 

The persistent recurrence of these findings led us to believe that a careful 
classification of the variations of alexic titer might prove of useful prognostic 
value and so we undertook the present study 

Before entering into the discussion of this research, we will first define 
the term “complement ” Alexin (Buchner), complement (Ehrlich), or addi 
ment (Bordet) is that particular proteolytic property of active sera which 
reacts only in the piesence of a specific antibody, a baoterioly sin, cytoljsin 
or proteolysin This definition is open to criticism, owing to the protean na 
ture of the complement, but the majority of investigators of the subject are 
in agre ement that it is a nonspecific serologic entitv 

From the Pathological Laboratories of Beth Israel Hospital New York City 
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TIIE JOURNAL OP LABORATORY AN'D CLINICAL MCDUINE 

TECHNIC or TIIL TITRATION 01 THE COIIPLEAIEN TART VALUE 

Oiu lihation of complement is based on the bemohtic %alue against 
sheep cells vliicli ne take as an inde\ to the bacteiiolytie and pioteolytic 
piO])eitics of the eomjilement ns nell The indi\jdiial human seia lUe titiated 
in amounts vjicing fiom 0 01 to 0 10 cc The total loliimc is made up to 
OoO ce bv the addition of plnsiologic saline Aftei an incubation of ten 
minutes, 0 50 c c of a 2 pei cent sheep cell suspension is added to each tube 
The cell suspension is alicndy sensiti/ed mtli two units of antislieep liemolvsin 
On fuithei incubation foi fifteen to thiitA minutes, the least amount of seium 
capable of coinpleteli laking the added cells is taken as the complementaij’' 
(hemolvtic) titei ® 

Oui studies of complement can be dnided into two mam groups Fust 
the detcimination of the n\eiagc combined hemohtic titei in the noimal 
indnidual and undei noimal ciicuinstances, m contiast to its ^n^lntlous in some 
of the common infectious diseases Second, leseaich beaiing on the oiigiii 
and natuie of complement 


TIIF A^ERAGL 111 M0L\ TK TITFR Or HUM VN snu 

In a senes of two thousand ajipaienth noimal cases the average hemohtic 
complementary titei was found to be rcpicscnted by 0 04 c c of actne scium 


THE HEMOLVne Till RS IN ACUTE IM LCTIOUS DISEASES 


The following is a list of infectious diseases inicstigatcd tiplioid fciei, 
lobai pneumonia, acute iheumatic feici, cnsipclas, osteomjelitis, acute mili- 
ary tubeiculosis, bacteiial endoeaiditis, and Incr abscess The appended 
tables aie selected fiom mam as gioup representatives 


Gioup 1 — Acute infectious diseases luuiiing a noimal couise and ending 
m recovciv without complications 


111 this gioup we lime selected one case each of four difCcient but tjpical 
acute infections lobai pneumonia (Fig 1), cijsipelas (Fig 2), acute iheu- 
matic fevei (Fig 3), and tvphoid fever (Fig 4) 


The complementaiv cuives in all cases aic piactically identical and maj 
be summed up as follows 

With the onset of an acute infection, the stage at wdiich patients are 
usually admitted to the hospital, tlieie is an incicase in the complementaiv 
titei With the piogiess of the disease and duiiiig the fastigium, this titei 
stays above nonnal with only slight fluctuations ^\lth the fall of the tem- 
peiatuic, whethei hy ciisis or Iv'sis, the coniplemeiitaiy titei also falls, and 
even though the patient be free of fevei the eoniplenicntaiy titei leiiiains at 
subnormal value foi about a week, at the end of which time it completes the 
ne<^ative phase of its cycle and mounts giadiially in dailv steps to leach iioi- 
lual value again in anothei w i ek 


TT mninrit-L Viiirmn spm mturallj cotitiln some antisheep homoHsln the titer 

in’la ^hme^ls the cornbinecl hemSttIc and not the puic complementni? \alue The 
as tlctcrm'nc'l nbo\e is the c -nhlch it normallj occurs is of minor slg- 

'’meanco since tU^tlonT carried on u it and tlwac performed without it by the absorption 
method showed onU slleht differences 
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Group 2 — Cases similar to Group 1, except for a pseudo fall of tempera 
tiire, or pseiidocrisis 

IVe present hio cases ns representatn e of tins group One, a lobar pncii 
moiiia, with pseiidocrisis (Fig 5), the other, a trphoid fever with a third 
neck pseudo rniiation in temperature (Pig C) 

1 

2 

3 • — ■* 



January 21 23 25 a? 2e 31 2 4 

igl7 22 24 26 28 30 1 3 5 

Fiff 1 — Cft c J R Pnounjonln 

1 

3 


4 102 . 



14 

Harch 30 1 3 6 7 9 11 13 25 37 l9 

1917 31 2 4 6 e lo 12 14 16 18 

Flff ^ — C'tae K F Erjslpelas 

Witliout going into the theory of tlie natuie and production of coinple 
ment nluch ^yQ discuss in the latter part of this paper ue venture to draw 
the following conclusions in order to make the stud} ot the group under 
discussion easier of comprehension The close paiallelism betueen fe\cr and 
complement as represented in the fiist group tempts us to consider them to 
gether and as influenced bj the same cause Whatever may be the iramuno 
logic changes duiing a true crisis the effect on temperature and complement 
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IS almost identical In a pseudocnsis, however, the complement, unlike the 
temperature, depaits fiom its noimal course and intli the secondary rise of 
temperature continues to fall until it becomes neailv tuice as low as in a 
true crisis But, in the absence of tine complications, it gradualh goes back 
to its noimal com sc and eicntualh i caches its noimal le%el 
1 
2 
3 



February ? 5 7 9 11 13 15 17 

I 9 I 7 . 4 6 ^ 10 12 14 16 

lip 1 — Cii'io M P Acute ihcunmtic fe^c^ 


1 

2 


u 



OCtoberlO 18 20 22 24 26 28 30 1 3 6 7 9 11 13 20 

1916 17 19 21 23 25 27 29 31 2 4 6 B 10 12 18 

Fig 4 — Case C Til Ti pliokl Fc\ or 


Group 3 — Cases with relapse and complications 

Two cases of erysipelas, one with a relapse (Fig 8), the othei with re- 
lapse and complication (Fig 7), and a case of lobai pneumonia (Fig 9) are 
included m this group 

The cases given under this gioup aie clinically difteient nom Group 
and their complementary curves deviate consideiablv in the following pomts 
from the course taken m the preceding group 
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If the rehpse occurs during the fall of complement, there is a still fur 
tiler fall in the titei of the latter similar to that in pseudocrisis reactions 
(Pig 7) If the relapse occurs follow iiig the completion of the negative 
phase of the complement aalue, then there is a sharp ascent, the subsequent 
course being identical avitli the acute infections cited under Gioup 1 (Fig 8) 
If the relapse is a sea ere one and its course undiilj prolonged and coupled 
with a steada fall of complementara titer, the prognosis is sen graae (Pig 

i 

3 

3 



Fig: 6 — Case I C Typhoid Fever 


9) This case could not be followed to the end but when he was removed 
from the hospital by his relatives he was extremely toxic 

Group 4 — Cases ot acute and chronic infections terminating fatally 
Three eases have been chosen to repiesent this group, one, a case of erj 
sipelas (Pig 10), one of chrome rheumatic endocarditis (Pig 11), and one of 
chronic pulmonary tuberculosis (Pig 12) 

In all of these oases the complementary titers were persistently subnor 
mal from the time thej entered the hospital The daily fluctuations were 
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1 

2 
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April 19 21 23 25 27 29 1 3 5 7 9 11 13 15 17 
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riR S — Civ'<i' J D I nalpcln*) with ichipso 
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slight, cither for better or moisc until there was n fall ueJl beloii ordimrj 
subnormal limits with no tendeuci ton aid improccnient In the case of B B 
(Pig 10) a fatal progiiobis Mas unde almost a Meek befoie it actually oo 
curred, because of the sudden fall in coinplcmentai\ cnliie at that time 
Case S D (Pig 11), suffering fioin chronic rhciiinatio endocarditis, nas dis 
1 
2 



13 96 

24 April iQ 20 S2 24 26 28 

1916 l9 21 23 25 2;7 29 

V*. 

I iff 10— Case B D Erjslpclas 

1 


i- t05 



1622 27 26 31 2 4 6 6 10 12 14 16 18 20 22 24 

Plff 31 — Case S D \cute rheumatic enHoearaitla (bacterial) 

charg-ed from tJie hospital ajjparenfh holding his own During his sta\ in 
the hospital the complement curve was pcrsistentlj subnormal In spite of 
repeatedly negatne blood cultures, the prognosis on discharge, based on the 
complement was unfa\orable Two months later he was readmitted with 
heart badly decompensated At this time the blood culture was positive for 
Streptococcus vindans He died shorth after the second admission Case 
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A B (Pig 12), in Mew of tlie pieeeding discussion, needs little comment 
Clinically, the patient Mas badly lun down and had disseminated tubeicular 
involvement of both lungs, so that the piognosis even without the comple- 
ment curve Mas evident 

Crionp 5 In this gioup Me include tliiec cases of grave septicemia, of 
which, Case I B (Pig 13), one of osteomj elitis Mith Staphjiococcus aureus 
blood culture, and Case D P (Pig 15), one of deep-seated inguinal abscess 

1 

2 

3 

4 105 

5 104 

6 103 * ' 
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Up: 12 — Caso V n Chionlc p«Imonar> tubcrcu!o'!ls 
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February 6 B lO 12 14 16 16 20' 22 24 26 28 2 4 6 

1923 7 0 11 13 16 17 19 21 23 25 27 1 3 6 8 

Fig- 13 Case I B Staplij lococcus aureus septicemia (osteomj elitis) 

Mith Stieptococcus hemoljdic blood culture, both had long septic courses, 
but finally recoveied and weie discliaigcd Muth steiile blood cultuies, appai 
enth completely cured Case G P (Pig 14) a subacute bacteiial endocarditis, 
with persistently positive blood cultuie (Stieptococcus viridaus), was dis- 
elnrsed three months after admission, on his own insistence to go home, m itli 
n fever varying between 99° and 100° dining the latter part of his stay in 
Losnital The subsequent course of the disease in this case unfoi tunately 
could not be followed In view, hoMciei, of the graMtj of the nature of 
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infection, nitli a oomplemeiitnrj titer holding its own, we presume that he 
had an abnornialh long duration for a known fatal condition 

In general, eien in tins gionp of sjstemic infections, we find the com 
plemeiit undeigoing the same phases as met m infectious conditions of lesser 
scAcriU llic first effect of infiction on the complement, after a slight 
flnctuation in the latter’s titei, is the negative phase (the serologic shook 
period) The subsequent course of the disease depends on the ability of the 
complement to cope mtli the e’ctnordnnn dcmsnd 


1 

2 

3 



Fig 14 — Case G P Streptococcus \ir)dans septicemia (Subacute batlertal endocarditis) 


2 

3 



Pig 16 — Case D P Streptococcxis hemolj'tfc stptlcemla (Inguinal abscess) 


RESEARCH BEARING OK THE ORIGIN AND NATURE OF COUPLEMENT 

The question of the origin and nature of complement for the most part 
lies in the realm of pure speculation The exhaustive studies of Ferrata** 
and Brand* disclosed its composite protein structure (albumin and globulin) 
It was further fractioned bj Michaehs and Skwirshy** into a midpiece rep 
resenting the globulin fraction and an end piece, the albumin fraction 

Its origin has supposedlj been traced to various internal organs to 
the thyroid gland by L Fassm the hver bj Nolf " Serologically it is con 
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sideied as a nonspecific immune element'® Yet, Ehrlich and his school"-'® 
feel that there is a lelative specificity in the bacteiicidal, the liemolytic, and 
the cj^tolj-^tic complements 

We do not pictcnd to icel that ue liave solved the mj stery of comple- 
ment, and if ue venture to "ne ceitain conclusions based on our studies, ue 
do so meieh m an attempt to tliiow light on a phase that has hitheito been 
neglected We uondci if the complement is not a caiahohc p)o(lnct uhich 
the In mg oiganism makes an economic use ol in picienting and actuallj 
fighting disease If it be catabolitc, then the complementary titei is detei- 
mined by the balance of production o\ci destruction (elimination oi absoip- 
tion) Complement as siicli is not eliminated thiough the legulai channels 
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m urine, feces, or perspiiation, consequently theie must be an absoiption 01 
destruction m the physioehemical changes tvithm the human system 

Known pathologic conditions that give use to high metabolism, such as 
hypeithyroidism, ueie also found bv us to give a high complementaiy titei, 
while the leverse was found tiue in true by pothj loidism, cietmism, and 
myxedema In acute infectious diseases, fevei, taken as an index to metabolic 
r/te can also be used as an index to the complement When there aie de- 
narturcs fiom the above findings, such as the negative complementary phase 
the early course of infections, they can be explained on the basis of an 
^cessive consumption rather than on that of deficient production We are 
Tilly familiar with the complement neutralizing effect of protein cleavage 
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products, such as the peptones and albumoses, and it would seem reasonable 
to suppose tlint the consumption or innctu ation of complement could be as 
enbed to the direct eftect of protcoljtic bj products deiived from bacterio 
lysis or nonspecific protcohsis undei bi^h fe^er’® ° ^ 

We ha^e collected ceitain expciiiiicntal data in suppoit of the catabolic 
theorj ivhich will be cited briefly 

Bnonal 'rannfio7is of the Complement — ^Fig 16 gives the daily varia 
tions of the complement in relation to similar \armtions of body temperature 
and metabolism The complement ciu\c is the average of three findings un 
dor normal conditions The tcniperntuie and COj elimination curves are 
quoted from Lush, /Science of Metabolism third edition 

Uffcct of JJxcicisc on Complement — ^Pjg 17 gives the initial complemen 
tarj titer before exercise and then nnmediatelj folloNvmg, and five minutes 
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Fig 17 — The effect of exercise on complement 


after the strenuous exeicise of climbing seveiit> two steps three times The 
distinct rise of the complement titer is evident Unfortunately we did not 
extend onr obseriations for longer peiiods to determine the duration of the 
hi percompleraentarv stage for comparison as calorimetric studies of ever 
else usually show a lagging of the high calorie output 

The Complementary and Meiabohe Cycles in Double Tertian Malaria — In 
the previous observations in acute infectious diseases no attempt u as made 
to determine the hourly fluctuations of complement in relation to similai 
fluctuations in fea er In view of the fact that it is almost impossible to secure 
cases before the onset of temperature, such an attempt would not have an 
swered the question we had in mind and our choice appeared to be hmited 
either to producing a febrile reaction artifleialh by means of protein mjeo 
tions or to watchmg the course of a true relapse Portuuatelj at this time a 
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case of double tertian malaria i\as admitted to tlic hospital fiom the dispen- 
sary service and was an ideal object for study Two full cjcles ueie studied 
and the results given in Pig IS 
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In interpreting the complementarj curie it is iiecessarj to take into con 
siderafion, first, that uitli a double tertian malaria there is onij one daj of 
atebrilo period and, second, that the a allies obtained are mean values, namely, 
the balance of complement production over destruction The termination of 
a febrile course, such as found in malaria, gives a complement steadily fall 
mg to subnormal values, in all probability because of deficient production 
rather than excessive destruction If such be the case, it would point to 
exhaustion of the complement producuig sources and if our feeling that com 
plement is a cafabolite be correct, it would mean a relative reduction in the 
afebrile period, a supposition which vve discovered to be true 

With the onset of the paioxvsm and as we enter the chill period, there 
IS a sharp rise in complement as well as metabolism The metabolic rate 
reaching its peal about an hour earlier than the complement would point 
strongly to the catabolic nature of the latter 

Immediatelv following the chill while the temperature is still mounting 
to its fastigium, both the complement and the metabolic rate fall sharply 
The fall of the latter becomes more gradual when basal values are reached 
In the case of complement, however the fall exceeds the regularly subnormal 
values until the fastigium in fever is reached, at which stage there occurs a 
gradual upturn in the curve and with the now steadily falling temperature 
reaches normal values thus bringing us to the end of the cycle 

The fall in complement immediately following the chill we ascribe not to 
failmg production but to an increased reduction or inactivation caused by 
the sudden explosiv e discharge of proteoly tic split products during the stage 
of chiU 


CONCLUSIONS 

1 During an infectious disease the course of the complementary, “alexic” 
value of the patient’s scrum shows considerable variation from the normal 

2 Such variations have been demonstrated by us to have prognostic 
significance 

3 With the onset of disease there is a steady nse m the production of 
the complement 

4 This stage passes rather abruptly into the negative alexia phase, the 
serologic shock period, with an abnormal fall in the complement At this 
stage the fall of the alexic titer is due, in all probability, to increased com 
plement destruction or absorption from the sudden flooding of the blood 
stream with proteolytic by products of known anticomplementary properties 

5 With the establisliment of recovery and during convalescence the ratio 
betw een complement production and destruction is reversed, and in the course 
of a week the titer gradually mounts to normal values and stays there 

6 Deviation from this regular course occurs in oncoming complications, 
relapse or recrudescence But a gradually mounting complement is a favor 
able prognostic sign In fatal cases, the titer either falls to very low values 
or runs a relatively subnormal course 
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case of double tertian malaim uas admitted to the hospital fiom the dispen- 
sary service and was an ideal object for studj Two full cycles ueie studied 
and the results given in Fig 18 
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pjg^ Ig Hourly complementary and metabolic variations in a malaiial paro*v>sm 


As we did not have the facilities for calorimetric determinations of the 
metabolism duiing the same period we have inserted those by Ban and 
DuBois,^^ taking the peiiod of chill for our landmark 
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By Samull Goudulatt MD Mb Cincinnvti Ohio 


'T’nn follouing cYpcnmentil «orl was (.airicd out m the attempt to throw 

tomt light upon the conflitting phenomena descnbul in sente mcrcuu 
alism 

The blood ehemistn of not mat dogt. was detet mined and compared with 
the findings m siiiiil ir aiiiiinla whioli Ind recened lethal siid sublethal doses 
of inerciirn, thioiide iiifnieiimisli and In mouth iiiidei larious conditions 

METHOD 

The animals were Kipt in metabolism ta^eif and fasted foi tweiitj foui 
hours before the experiment All injections were nude into and the blood 
nithdrawn from the external jugular leni Matei, and food consisting of 
bread, were allowed id libitum dining the comse of the experiment Blood 
was obtained cicn twentj fom hours for chemical anahsis unless otherwise 
stated on the aecoinpim in,, piotocols 

The urea nitiogeii was detciniiiicd bj the 'Van Sljlvo and Cullen’ modi 
fioation of the 'Mai shill method A piotemfrco filtrate was obtained bj the 
Haden* modification of the Folni 'W u technic Piom this filtnte the blood 
chloride content was determined as sodium chloride after the manner de 
scribed be Gettler, the sugai bi the method of Folin and V\''u'‘ 

Animals in which tlie effect of iiitrieenous bicliloiide was observed ic 
cened laiious amounts of a stanelard solution eontainiiig 4 grains HgCl 
to a liter of distilled water Tins iias lajectcd slowlj into the external jugu 
lar aem 

The influtiiee of oholeejstostome was deiermined in a small group of 
animals Thej were fasted for twentj four hours anesthetized exith ether, 
and Operated upon under aseptic technic The common duct was exposed 
ligated, and rcsectioned between the ligatures A tube was inseited into the 
gall bladder or the gall bladdei was sewed to the abdominal wall niaiing a 
permanent biliarj fistula When the animal rcooceied from the effect of the 
operation it received iiiei curie chloride intiaa enouslj The chemistry of the 
blood was studied dailj 

The time lequired for the absorption of a lethal dose of the poison was 
determined upon a series of 75 dogs Tins was earned out in the following 
manner 

Thirtj three animals were gnen mereurio chloride as the drj powder or 
in aqueous solution The time of first emesis w as noted and controlled Ten 
dogs of this group were selected for a studs of the blood chemical changes 
following the -various emesis inferaals 
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Table I 

Protocol OF Expeiumelts Blood Chemistry Amount of Blood per lOO cc 


DOG 

NO 


MT 

KO 

"c“ 


13 


TIME 

DATS 

UREA 

K 

MG 

CHLORIDES COj 
Nad 

MG VOL. 

GLUCOSE 

MG 

N P N 

MG 

KEJtARKS 

1 

12 

480 

43 

100 

JS 


o 

10 

480 

37 

87 

21 


3 

7 

440 

35 

85 

31 


4 

9 

480 

37 

83 

27 


5 

10 

520 

38 

90 

28 


6 

11 

530 

35 

82 

31 


7 

S 

540 

41 

75 

32 


1 

10 

430 

40 



26 mg HgClj intrav 


14 

410 

37 



Beading si\th hour 


GO 

410 

34 




3 

63 

400 

35 




4 

46 

390 

36 



Dog loohs Tvell 

5 

35 

340 

38 



Dog looks well 

C 

21 

400 

40 



Dog looks well 

7 

17 

350 

49 



Dog looks well 

s 

20 

390 

41 



Dog looks Tvell 

0 

14 

420 

42 



Dog looks well 

10 

14 

430 

42 



Dog looks well 

30 

16 

440 

43 



Had shoivn no symptoms 

00 

14 

460 

45 



or changes in blood 


cliomistrj since tenth 
dny 


3 15 


4 IS 


1 

10 

500 

45 

80 

26 

14 mg HgCl mtrav 

0 

31 

420 

35 

04 

49 

3 

94 

350 

21 

64 

137 

Plasma bile stained 







Dog \ory sick 

4 

112 

250 

24 

71 

183 

Plasma bile stained 







Dog very sick 

5 






Dog died during night 

1 

8 

550 

39 



60 mg HgCl, intrav 

2 

28 

530 

44 




3 

56 

490 

41 




4 

54 

450 

37 




5 

55 

400 

35 




6 

56 

400 

40 

71 


Befuscs food 

7 

60 

430 

37 

79 
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68 

430 

34 

71 


Dog looks sick 

9 

SO 

430 

34 

67 



10 

91 

400 

39 

S3 


Appetite returns 

11 

102 

450 

37 

96 



12 

111 

470 

34 

128 


Looks very sick 

14 

139 

500 

31 

120 


Dog died 

15 






24 

450 

40 

40 mg HgClj intrav 

21 

460 

36 

Beading fourth hour 

56 

380 

25 


59 

410 

23 

Beading fourth hour 

110 

400 

17 

Beading fourth hour 
Dog died 

125 

400 

22 


60 mg HgCl, intrav 
Beading fourth hour 
Beading eighth hour 
Beading thirteenth hour 
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TifiX-E I-^Co\T*o 
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Dog died thirty sixth hour 
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S4 tag HgCI, jiitfiM 




2S 

440 

3G 

Heading fourth hour 




42 

420 

21 

Heading eighth hour 
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Hog died 


A senes of 14 fliiimtls received oial lethal doses of the bichloride dis 
solved in 500 to 750 c c of milh 

In n third group ovpenmcnts uith taleimn sulphide as an immediate 
antidote were earned out One gram tablets of calcium sulphide vere utU 
ized and were found to be extiemclv difficult of solution, e\en in boihug 
water Aqueous solution of 7 5 grams of bichloride uas administered to the 
animal by stomach tube and nas followed immcdiatih b% a solution of 8 
grams of calcium sulphide This uas cairicd out m 30 dogs 

In another group of 8 dogs the bichloride nas dissolved in milk, admin 
istered bj stomach tube and folloued inunediatelj bj a solution of 8 grams 
of calcium sulphide 

In the last group of 10 dogs aqueous solution ot mercuiic chloride in 
lethal oral doses was administered Gastiic laiage was peiformed at definite 
intervals with a solution of 1 giam of sodium thiosulphate This was imme 
diately followed by a solution of 1 giara of thiosulphate which was peimit 
ted to remain in the stomach 

EXPERIME^TAt. OBSERVATIONS 

In a senes of fi.\e dogs, the normal values for the blood chemistry were 
determmed These values aie approximately the same as those described by 
other authors 

Chemical changes m the blood after the intravenous infection of mer 
Gunc chloride are shown in a series of twentv animals 

Four dogs received 2 mg per kg , of which three died and one recov ered 
The blood cbemieal findings in the leeovered case and in one of the animals 
which failed to recover are shown in Chart 3 

Changes after 3 mg per kg were determmed on three dogs All the am 
mals succumbed, having shown the characteristic increase in urea and non 
protein nitrogen and decrease in the chlorides, glucose and alkali leserve 





COi tension In \ol Chlorkle In r 

Urea N in ms pei 100 cc ume per 100 cc per 100 cc 
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Six animals iveie gnen an mieetion of 4 mg pci kg Death supeivened 
Mitliin a vanable time Tlie tipical changes in the lilooci cliemistr}'-, symp- 
tomatology and at neciopsj" i\ere demonstrated 

Pour animals recened 6 mg pei kg iiitrai enoush The onlj iiaj in 
which these animals differed fiom the pieceding gioiip uas in the inci eased 
lapidity of the changes 



Chart 1— Blood chemistry of HgCh intiavenoush 2 mg 


Normal control animal recover} 
Normal control animal fatal 
Gall bladder drainage animal — 
Gall bladdei drainage animal ■« 


Ith hepatic disease 


per kilogram 


The last senes consisted of thiee animals which leceived 8 mg per kg 
me last produced hy these doses when administered 

Owing to the lapi y necessary to resort to the intra- 

mtravenously, as in orLr to keep the animals 

XHofa^stadyrae blood ohen..st.y Tbe ohanges noted under these 

Lditiona were the same as tn the 4 ntg group 
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In Table II are shown the results of the intravenous injection of mercurie 
chloride m 2 to 3 mg doses per kg m five animals who have had a previous 
eholecystostomj The complete inhibition of symptoms and of the oharac 
teristie changes in the blood chemistry even on repeated injections of the 
drug IS significant However, owing to the fact that only a small series of 
animals were utilized although they were carried over long periods of time, 
definite conclusions as to the value of this procedure as a treatment for 
human acute merourialism must be held in aber ance pending further research 



Chart — Duratfon of life under various doses Intravenous administration 
Minimum Mean — Maximum ||I1[IIIIDUI[!1[][IIII 


A consideration of Table HI shows that dogs might die after having 
retained the poison for eleien minutes but did not usually die unless the 
drug had been retained for at least thiiteen minutes It was found that the 
symptoms of mercuric chloride poisoning might occiu after any emesis inter 
tal (duration of time in minutes from the ingestion of the poison to first 
vomiting) bat are not pronounced for more than one or two days unless the 
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Table II 


Chemical Chanoes in Blood After Intravenous Injection of Mepcuric Chloride 

Effect op Cholectstostomy 


NO 

Doa 

KG 

■WT 

da\s 

TIME 

N 

tJRE\ 

MG 

CHLORIDES 

Naal 

MO 

co_ 

\OL 

GLUCOSE 

MG 

N P N 

REMARKS 

3 

12 

1 

14 

440 

30 

45 

45 




2 

10 

450 

3C 


25 

24 mg intrTionousIj 



3 

15 

390 

40 


30 

Loots Tvell 



4 

20 

400 

30 


49 

Looks uell 



5 

20 

420 

38 


50 

Looks well 



G 

19 

410 

38 


37 

Looks ivoll 



7 

20 

420 

38 


44 

Looks i\cll 



8 

10 

420 

29 


38 

Looks ivell 



n 

10 

420 

24 


46 

Looks lyc]] 



10 

18 

440 

29 


3G 

Looks Ycll 



11 

15 

470 

2C 


35 

Looks noil 



12 

12 

520 

38 


34 

Looks YCll 



13 

14 

500 

38 


28 

Looks well 



14 

13 

500 

42 


28 

Looks Ycll 



15 

11 

520 

41 

98 

32 

Looks well 



1C 

0 

590 

37 

7C 

30 

Looks Moll 



20 

8 

500 

34 

70 

28 

Looks i\cll 



21 






Dranngo tube out 



2C 

11 

510 

37 

71 

39 

24 mg intrni enouslj 



27 

10 

470 

39 

C3 

35 

Looks well 



28 

9 

490 

32 

70 

31 

Looks Ycll 



31 

12 

500 

38 

58 

23 

Looks i\ell 



32 

8 

520 

35 

67 

18 

Looks veil 



33 

8 

540 

30 

78 

20 

Bninage Yound senled 









PlosniT contains bilo 



34 

8 

540 

34 

55 

21 

Plasma contains bile 



35 

G 

530 

30 

75 

21 

Plasma contains bile 



30 

G 

520 

31 

C5 

23 

Plasma contains bile 



37 

15 

500 

31 

47 

25 

Plasma contains bile 



38 

10 

450 

32 

58 

22 

Plasma contains bile 



40 

7 

500 

32 

02 

20 

Plasma contains bile 



41 

0 

540 

2G 

57 

23 

Plasma contains bile 



42 

8 

520 

2G 

38 

oo 

Plasma contains bile 



43 

0 

520 

23 

55 

20 

Plasma contains bile 



47 

8 

530 

23 

58 

18 

Plasma contains bile 



48 

8 

530 

28 

50 

31 

Drainage fistula reopened 



49 

G 

550 

24 

50 

20 

Looks uell 



50 

12 

530 

29 

45 

23 

Looks -well 



51 

10 

550 

32 

57 

25 

Looks well 



52 

12 

550 

2G 

57 

27 

Looks well 



53 

11 

570 

30 

59 

24 

Looks well 



54 

13 

5G0 

30 

60 

20 

Looks well 



55 

10 

570 

30 

47 

34 

Looks well 



56 

7 

GOO 

30 

59 

17 

Looks well 


9 

57 

13 

580 

28 

45 

30 

18 mg intravenously 



58 

10 

COO 

30 

50 

27 

Looks well 



59 

18 

570 

37 

65 

30 

Looks well 



60 

14 

570 

3C 

62 

28 

Looks well 



61 

17 

580 

38 

62 

32 

Looks well 









Animal killed on this d ly 








— 

No blood changes 


interval is gieatei than 5 Apparently the violence ot the pielimmaiy symp- 
toms could not he taken as an indev to the piognosis in this gioup 

Theie Aveie no changes m the constituents of the blood chemistry inves- 
tigated ^vhenever the animal was permitted to vomit within five minutes 
Sw ver ^^ken the emesis interval was gieater than 5 the ehaiacteristm 
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changes of mercurial poisoning occurred in the blood chemistry These 
changes were sublethal in character whenever the inter\al vas less than 13 
(Chart 3 ) 

The use of milk in the mctliod described aboi e for the animals in Group 2 
did not change the length of time required for a lethal dose to be absorbed 
Alt the animals died iihencicr the intciial exceeded 13 It could not be dem 
onstrated that the ntiliration of milh in anj waj influenced the symptoms or 
complications of the toxemia 

In the dogs rLcemng calcium sulphide as an immediate antidote the 
same phenomena occurred Regardless of avhether the mercuric chloride was 



given in milk or in water solution, the prompt admimstiation of calcium 
sulphide failed to sai e anj dogs that were not permitted to vomit u ithm the 
thirteen minute period 

Of Gie 10 animals that recened gastric lavage with sodium thiosulphate 
those in which the procedure was delajed foi more than thirteen minutes 
suecumhed 

Di/c Aisorphon — ^The question of the rapidity of the absorption of the 
blue dye which is usualij used to color the commercial tablet, was in\eBti 
gated The vomitus was found to be colored blue if emesis occurred within 
the first ten minutes Whenever a longer interval elapsed no traces of the 
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Table III 


Mortality After Oral Administration of Mercuric Chloride 
Eelation to Emesis Interval 


DOG 

^0 

■\\T 

KG 

DOSE 

MG 

M liD 

MG 

EMDSIS 

INTERVAL 

REMARKS 

1 

10 

500 

262 

1 mm 

Dog vomited, 7 o gr tablet placed m throat drj and 
washed down with 200 c o of water Vomiting and 
retching very marked, vomitus contamed gross 
blood No signs after first day 


12 

500 

300 

2 min 

Marked retching and vomiting with severe cramping 
noted immediatelj No signs after first day 

3 

12 

300 

300 

5 min 

Animal very sick during the first two days Marked 
hcmatemcsis and diarrhea Blood chemistry showed 
no significant changes 

4 

7 

225 

175 

10 min 

No sjmptoms and no change m blood chemistrj 

5 

13 

500 

325 

13 mm 

Marked retching and vomiting Some hematemesis 
first daj No symptoms thereafter 

C 

12 

300 

300 

13 mm 

Dog very sick Died on fifth day 

7 

1C 

500 

400 

23 mm 

No definite signs of intoxication until third dav 
Death on fourth dav 

8 

6 

225 

150 

30 mm 

Died on the second daj, having sliowai tj’pical find 
mgs in the blood chemistry and at necropsj 

9 

0 

256 

225 

40 mm 

Died on fourth dav Typical changes m blood chem 
istn 


Table IV 

Chemical Changes in Blood After Oral Administration op Mercuric Chloride 
Eelation to Emesis Interval Amount of Blood per 100 c c 


dog 

NO 


IVT 

KO 


time 

DAYS 


KO 


EMESIS 

UREA 

CHLORIDES 


INTERVAL 

N 

Nad 

COj 

MIN 

MG 

AIG 

VOL 

5 

7 

500 

42 


14 

490 

42 


21 

530 

38 


17 

440 

36 


20 

500 

36 


18 

480 

39 


11 

450 

42 


13 

470 

45 


14 

480 

45 

13 

15 

580 

38 


33 

460 

32 


65 

440 

22 


116 

420 

20 

13 

17 

450 

40 


60 

350 

25 


76 

300 

22 

25 

12 

450 

46 

60 

400 

30 


84 

300 

22 

75 

17 

400 

39 

60 

370 

28 


87 

290 

20 


REMARKS 


12 




3 9 


4 10 


1 

2 

3 

4 

5 

6 
7 

10 

35 


3 

4 

5 

1 

2 

3 

4 


24 mg 


1 

3 

4 

5 


Looks well 
Looks well 
Looks well 
Looks well 
Looks well 
Looks well 
Looks well 
Looks well 
Looks well 

Looks well 

Looks sick, refuses food 
Sick 

Very sick 
Died during night 

Looks well 
Not very active 
Very sick 
Died during night 

No signs 


Dog died during night 


5 


9 


3 

4 


Died during night 
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dje could be grossh detected Tins held tiue regardless of whether the pow 
der was given dn or in aqueous or in milk solution The presence therefore 
of the blue coloration of the voraitns was taken to indicate that emesis had 
occurred within the first ten minutes after ingestion of the poison, and conse 
quently permitted a verj good prognosis with refeience to fatality 

Influence of Previous Feeding — ^^Vnimals nhich reeorered were subjected 
to experiments to determine the effect of previous feeding or fasting It was 
found that the animal which had previouslj been fed, vomited spontaneously 
earlier than the animal which had been fasted for a twenty four hour period 
When the emesis interval was controlled, the presence of food in the stom 
ach did not prevent the absorption of a lethal dose uithin the thirteen minute 
period 

Blood Coagulaiion — It was iiieidentallv noted during the study of the 
blood chemistry that blood coagulation occurred much more rapidly during 
the acute toxemia than before or after it and that the amount of potassium 
oxalate necessary to prevent clottmg frequently had to be double or triple 
that which would inhibit it in normal dogs 

Autopsy Findings — Necropsies were performed upon all animals The 
finding of marked emaciation and immediate rigor mortis was eharaoteristio 
Hyperthermia was noted in many animals immediately after death The 
evidences of salivation and bloody diarrhea were frequently seen 

The brain was yellow ish gray in color, suggesting fatty degeneration 
The cortieal vessels were dilated and the vessels of the pia arachnoid were 
congested The heart was practically always dilated and usually filled with 
postmortem clots The lungs were collapsed, showing marked congestion of 
the parenchyma and occasionally v cry marked subpleural hemorrhages When 
death occurred immediately following the administration of the drug either 
by mouth or by vein, intense edema of the lungs w as the most oharaoteristic 
finding The liver was enlarged, congested, and fatty Animals which hved 
for a long time (fourteen days) showed a typical picture of acute yellow 
atrophy The spleen was slightly hyperemic but otherwise grossly not af 
feoted The kidneys were large, pale, purple soft, and congested in these 
animals When immediate death took place kidney changes were manifested 
by large purple swelling On section the glomeruli were not visible The 
medulla was intensely congested and a characteristic pale yellow line ran 
through the center of the cortex Examination of the gastrointestinal tract 
showed the esophagus lined with a brownish mucoid exudate, the stomach 
contracted with the rugae prominent and presented small petechial hemor 
rliages The duodenum was hemorrhagic and ulcerated The ileum and 
jejunum were usually clear although the colon was invariably intensely hem 
orrhagic with marked sloughing of the mucosa 

CONCLUSIONS 

1 The blood chemistry of normal dogs was found to be withm the limits 
described by other authors 
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2 Blood chemical changes following the intiavenous or oral administra- 
tion of HgClj were characteiistic 

a Maiked mciease in the uiea nitiogen 
b Parallel increase in the nonprotem nitiogen 
c Decrease in the chloride content 
d Decrease m the sugar content 
e Decrease in the alkali reseive 

3 The mmimum lethal dose established b:y Sansiim foi HgCU adminis- 
tered intiavenously as well as the amine dose of this author is confiimed 

4 The mortality following the administration of bichloride orally vaiied 
directlj^ as the emesis interval 

5 Blood chemical changes following the oial administration of HgCla 
are proportional to the emesis mterval 

6 The mortalitj' following the oral administration of HgCU m milk 
Tailed directly as the emesis interval 

7 The use of calcium sulphide as an immediate antidote did not influ- 
ence the rate of absorption of a lethal dose of the poison 

8 The antidotal value of sodium thiosulphate v'hen used as a gastric 
lavage could not be demonstrated if utilized aftei a thirteen minute interval 

9 The time required foi the absorption of a lethal dose of mercuric 
chloride dry, in aqueous solution or in milk was appi oximately thirteen 
minutes 

10 The time required for the absorption of the blue dye with which the 
tablets are coloied was approximately ten minutes 

11 There was a maiked lowering of the coagulation and bleeding time 
durmg acute mercurial toxemia 

12 Chemical changes in the blood and the symptoms presented by the 
animal after the intiavenous administration of mercuric chloride were pre- 
vented by cholecystostomy 

13 Sudden death following the intiavenous or oral admmistiation of 
large doses of the drug indicated involvement of the nervous system (con- 
vulsion), or of the cardiovascular sjstem (shock), or of the pulmonary sys- 
tem (edema of the lungs) 

14 The gastro-enteric system, the liver and kidneys were mvolved al- 
most immediately but death fiom these causes was usually delayed for several 
days 
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LABORATORY METHODS 


THE USE OP DOGS IN THE ASSAY OF DIGITALIS* 
A CoMPAiiisoN AViTn THE Results Obtailed on Cats 

By Chveles C Hiskbll, J R Copenhwee G E Stone, 
AND 0 R Tost, RrcnsiOND Va 


'T’HE important place in theiapcutits occupied by digitalis rendeis it ex 
tremelj desirable that at least approximate uniformitj be secured in the 
potency of commercial preparations of the ding The recent report of ran 
Wijngaarden” furnished additional ciidence as to the unreliability of chemical 
methods for assaj of digitalis and supported the new that attention must 
still be directed toward phjsiologie tests in the attempt to standardize the 
preparations For some tw eh e a ears, the cat method of Hatchet and Broda ® 
has been used in this laboratory, an analysis of the results that have been ob 
tamed with this method has boon published pieaiouslj ' Here, it sufSees to 
state that n e are eona meed that the method is sufficiently accurate for prac 
tioal purposes, proaided a sufficient numbei of cats is used in each assaj 
Unfortunatelj , it has been our experience that it is difBonlt to secure cats in 
large enough numbers at eeitaiii times, that our experience is not unique is 
evident from the statements of other avorkers Knaffl Lenz has recently pro 
posed* the substitution of guinea pigs, and, employing a technic similar to 
that proposed by Hatcher and Brody for tats Knaffl Lenz has secured quite 
satisfactorj results bj sloav intraacnous injection of the digitalis solution 
into the jugular veins of the pigs Some years ago, Rowe suggested* the use 
of dogs for digitalis assay, but considered that these animals weie unsatisfac 
tory, because the toxioitj of different samples of digitalis and strophanthus 
did not show the same ratio on cats and on dogs With us, for certain reasons, 
dogs nould be preferable to cither cats or guinea pigs, dogs can be secured in 
large numbers, the necessary dissection is simple, and they are cheaper than 
guinea pigs In view of the expeiicnce as to the large number of cats required 
to attain approximate accuracy in the assay of digitalis, we suspected that 
Rowe’s conclusions were not justified, because of his failure to use a sufficient 
number of animals, either cats or dogs, in most of his assays Having recently 
tested a sample of tincture of digitalis on a total of 81 cats,’ it seemed that 
opportunity was offered of obtaining information of interest by testing the 
same tincture on a large number of dogs 

In carrying out the assay of digitalis on dogs, the animals were first 
given 10 mg of morphme sulphate per kilogram subcutaneously and were 
then etherized for the operative procedures Because of case in handling the 
Received for Dublloallon March "7 102S 
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animals and for tlie sake of economy in the nse of digitalis, small dogs ivere 
used m most cases , many of these were full grown , some were quite immature 
The tincture ('W-26, percolated in 1926), diluted with nine parts of isotonic 
salt solution, was injected into the femoral vein at the approximate rate of 
3 c c of the dilution everj’’ two and one-half minutes Artificial respiration 
Mas not used, because m'C feel that this rather lessens the sharpness of the 
end-point and has no compensating advantage On the appearance of marked 
cardiac ivealcness, the rate of digitalis injection was materially reduced 

A total of 76 dogs received injections of the tincture 'W’-26 in the manner 
described It was planned to use groups of six animals each on different 
days, on tivo occasions, hoivevei, a dog nas accidentally lulled with ether, 
consequently, there are eleven gioups, each mth six, and two groups, each 
Avith five individuals In Table I are given the results of these tests 


The average lethal dose from all dogs m the senes was 140 8 mg per 
kilogram, the same tincture tested on 81 cats was found to hare an average 
lethal dose of 79 3 mg per kilogram The smallest amount of digitalis re- 
quired to cause the death of a dog was 76 3, the largest, 241 mg per kilo- 
gram, differences greater than these iveie encountered mth cats, where the 
extremes ivere 45 3 and 123 2 mg per kilogram Of the 76 dogs, the lethal 
dose for 38 fell below the ai erage and for 38 was above the average 

Considering the averages for the separate groups, the results appear defi- 
nitely less satisfactory than those obtained on cats thus, of the 13 dog groups, 
the averages of only five fell within 10 per cent of the general average , while 
thirteen of the fouiteen cat groups came ivithin this limit The high group 
average for dogs, 165 6 mg per kilogram, was 17 6 per cent above , the low 
group average foi dogs, 121 1 mg per kilogram, was 14 0 per cent below the 
general average, as compared with 16 2 per cent above and 9 5 per cent be- 
loAV the geneial average for corresponding cat gioups In almost every 
respect, it seems that dogs are less satisfactory than cats for the assay of 
digitalis 

Several factors may have been responsible for the comparatwely poor sliov'- 
ing secured by the use of dogs in testing this sample of digitalis As already 
mentioned, the size of the animals used was not imiform The aveiage weight 
of the dogs was 5 85 kilograms , the extremes were 2 2 and 16 0 kilograms 
The average lethal dose for 42 dogs iveighing less than 5 85 kilogiams ivas 
142 8 mg per kilogiam, that for 34 dogs weighmg more than 5 85 kilograms 
was 135 6 mg per kilogram This suggests the possibility that the m eight of 
dogs may have an influence in causing variations m susceptibibty to digitalis 
greater than was found to be the ease with cats - 

In 11 instances, note was made that the animal used was a puppy , the 
aveia<-e lethal dose for these 11 puppies was 148 0 mg per kilogram It might 
be inferred from this that >oung animals have a higliei resistance to digitalis 
than older dogs possess, hovevei, the limited number of observations scarcely 


^ Although our experience indicates that dogs are distmetlv less satisfac- 
inrv than cats for the assay of digitalis, it is obvious that the employment of 
sufficiently laige number of dogs foi each assai will afford results not far 
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Table I 

Assa\ or Tr, W 26 on Dogs 


DATE 

^ept •y 


Oct 4 


Oct C 


Oct 10 


Oct 12 


Oct 25 


Oct 26 


Oct 31 


Nov 1 


Nor 8 


Nov 22 


DObB OF DIGITALIS 
MG X KO 
1332 
142 0 
1419 
122 8 
133 3 

114 4 
150 2 

97 3 
122 7 
170 0 
2410 

144 4 
150 0 
157 9 
HOC 
100 0 
146 4 
1462 
122 2 
1831 
133 3 

124 4 
118 5 
126 0 
133 0 

125 8 
160 0 
1015 

112 4 
1415 
156 9 
1461 
150 8 
140 5 
120 6 
160 6 

115 4 
76 3 

128 8 
127 4 
194 1 
133 3 
124 0 
162 6 
142 4 
192 8 
1215 

142 7 
118 4 
105 8 

113 4 
1251 
113 3 
160 0 
162 0 

143 0 
150 0 
133 3 
142 2 
194 7 

145 0 
149 3 


WERAGh 


133 3 


146 ^ 


130 4 


137 9 


126 4 


142 7 


122 9 


158 ^ 


1211 


143 6 


165 6 
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Table I— Cont’d 


dose op digitalis average 

MO X KG 

ISIs — 

2112 

Dec 6 142 6 

150 0 

113 1 135 9 

108 2 
132 4 
109 3 

Deo 14 1G3 1 

1351 

151 6 149 6 

137 2 
140 6 
169 8 

Average of total 140 8 


from the probable potency of the prepaiation tested If, however, it is true 
that the relative toxicity of different samples of digitalis is not the same on 
cats and on dogs, doubt would be cast on both methods of testing digitalis 
The lethal dose of Tr ^-26 for dogs is 177 gi eater than that for cats, by 
reference to figures obtained fi om previous tests, it has been possible to esti- 
mate the lelative toxicity of other digitalis preparations on dogs and on cats, 
the results of such estimation aie given in Table II 


Table II 

Batio op Toxicitt op Qoabain and op Tinctures op Digitalis as Determined on 

Oats and on Dogs 


PREPAEATION 

LETHAL POSE IN MG 

POGS 

\ KG 

CATS 

RATIO 

Ouabain 

0178 


1 80 


(8)* 

(27)* 


Tr W 26 

140 8 

79 3 

1 78 


(76)* 

(81)* 


Tr 33 

126 8 

76 5 

166 


(6)* 

(12)* 


Tr 36 

74 3 

413 

180 


(5)* 

(12)* 


Tr 51 

145 3 

83 1 

175 


(7)* 

(14)* 



•Number of animals used 


It IS obvious fi om the figures in Table II that the ratio of toxicity for the 
different samples of digitalis bodies is so neai the same, although a compara- 
tively smaller number of animals was used in some cases It would appeal that 
the lethal dose of a digitalis body is consistently higher foi dogs , and, so fai 
as reliance may be placed on this limited numbei of obseivations, it is possi- 
ble to translate the lesults of an assay of digitalis on dogs to the more famil- 
iar “cat units” by dividing the lethal dose for the dogs by a figure around 1 75 
It may be concluded that, so far as accuracy is concerned, cats are supe- 
rior to dogs for the assay of digitalis Nevertheless, a fairly satisfactory assay 
of digitalis may be carried out by the utilization of fiom six to ten dogs m 
aeh test So far as the limited number of samples compared justifies infer- 




niE DETERMINATION OF AMMONH BF AERATION lofl 

ences, it mai be assumed tliat tlie relatii e toiiciti of different digitalis prepa 
rations is tlie same on dogs and on cats ** 
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THE DETERMINATION OF AMMONIA BY AEBATIONf 


Br Gerald J Cox, PnD, Frances Bnoos BS and Leona Hudson, BS, 
Urbana, Illinois 


TN THE determination of ammonia br the aeration method of Van SlyLe and 
-*■ Cullen (1916) one meets iiitli the inherent dilBcnlties of the use of very 
dilute acids and alkalies mmelj, the satisfactoii standardization of these 
reagents, their keeping qualities and the judgment of the end point of the 
titration In the course of some ini estigations requiring the aeration method 
for the determination of ammonia nc Ime introduced two procedures, one of 
which eliminates the use of the standard all ah and tlie other increases the 
accuracy of the titration Out method is as follows 

The apparatus of Van Slyke and CuUcn is set up ciactly as described by them, excepting 
that in the receiving tube 40 c c of a 4 5 per cent boric acid solution measured approxi 
oiately, is used instead of 25 c c of N/50 hydrochloric or sulpliunc acid The aeration is 
then earned out at an initial rate of between three and four liters of air per minate for 
five minutes and then at a rate of twelve liters for twenty five minutes The ammonia 
absorbed by the bone acid is titrated with N/56 hydrochloric acid using methyl orange or 
bromophenol blue as the indicator, the end point being accurately dotermined by com 
panson with the follouang arrangement of tubes providing a standard which is readily 
reproducible in shade and intensity of color The titration is conducted in a four holed 
comparator block One aide of the block Las two 'Van Slyke and Cullen aeration tubes 
containing 80 c c of water With methyl orange as an indicator one of these tubes con 
tains 0 5 c c of 0 04 per cent methyl orange and a drop of concentrated hydrochloric acid 
the other tube contains 1 6 c.c of the methyl orange solution and one drop of 10 per cent 
sodium hydroxide If bromophenol blue is used each tube contains 80 c c of water, 1 c c 
of 0 04 per cent bromophenol blue, and is respectively acid and alkaline as above The other 
Sfde of the block holds an aeration tube of distilled water and the experimental tube with 
2 c c. of the indicator solution As the end of the titration is approached the ea^ierimental 

Tests carried out since the completfon of the experiments described above sug'e’cst that 
vnere is apparentlv a seasonal variation In the resistance of doffs toward ouahaln Certainly 
^r statement that the fatal dose of this substance tor doffs is 017$ msr per kilogram requires 
^diflcatlon during the past summer It has been found to be 0 1S9 mg per kilogram This 
^uld give an entirely different ratio for ouabain and for digitalis on cats and on dogs 
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tube IS diluted to epproMuiatelj 80 c c mth water neutral to, but not contamiug, the m 
dicator m use The tubes in the comparator block are illuminated bjj the bglit from an 
ordinary 100 watt lamp reflected from a sheet of iihite paper 

DISCUSSION 

Wmldei (1913) pioposed the use of hone acid to leceive the ammonia in 
the deteimmation of nitiogeu hj' the Kjeldahl method and the direct titration 
of the ammonia Adler (1916) and Seales and Hairison (1919) found the 
method entirely satisfactoi}’’ The pioceduie effects a saving in the time of 
measuring the solution for the ammonia absorption, i educes the numbei of 
readings of burettes from tv o to one, eliminates the use of the comparativeh 
unstable standaid alkali solution, pi ovules a laige eapacitj foi ammonia ab- 
sorption, and conserves the standaid acid solution employed, as the amount 
used IS equivalent to the nitiogen imolved Kobei and Giaves (1913) at- 
tempted to apply boiic acid to the fixation of ammonia in aeiatioii They le- 
ported that ammonia escaped from bone acid and could be detected in a sec- 
ond absorption tube by nessleiization We have eonducted a similar expeii- 
ment and compared the ammonia holding efficiencj' of 40 e c of 4 5 per cent 
boric acid with that of 25 c c of N/14 hydiochloiic acid The aeration rates 
as given above were employed Twenty-fire c c of N/56 hydrochloric acid 
were placed in a second absorption tube At the close of the aeration the 
boric acid tubes were titrated with N/14 hydrochloric acid and the second 
absorption tubes of each senes weie transferred to 100 c c flasks, treated with 
10 c c of Nessler’s solution, diluted to the mark, and compared with standards 
The results of a typical experiment as recorded in Tables I and 11 show that 
in aeiaiion a 4 5 pet cent solution of hone acid is appaienthj just as effective in 
ahsorhing and letaining ammonia as N/14 hydiochloiic acid The experiment 
also shows the capacity of 40 c c of bone acid to be far m excess of the 
amounts of ammonia commonly determined by aeration 


NUMBER 

OF 

SAMPLE 


Table I 

Aeration Into 40 c c of 4 5 Per Cent Boric Acid 


NH,-N 

PRESENT 

MG 


TITRATION 

NH,-N 

MG 


NESSIiERIZATION 

NHj-N 

JIG 

less than 0 010 
less than 0 025 
less than 0 025 
0 030 
0 050 


NUMBER 

OF 

SAMPLE 

"Tb 

2 B 

3 B 

4 B 


Table II 

Aeration Into 25 cc N/14 Htdrochloric Acid 


NH,-N 

present 

MG 


NESSIiERIZATION 

NHj-N 

MG 

less thin 0 010 

less tinn 0 025, and less than 2 A 
less than 0 025, equivalent to 2 B 
less than 0 050, but greater than 4 A 
0 050 
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The precision of the method is revealed bj the following experiment 
Various dilutions of pure ammonium sulphate i\ere made b> one of us and the 
senes of “uni no^^]s” anahzed bj the other The results appear in Table III 


Table III 


NDUBEE 

or 

SVUPLE 

nHj-n 

PRESENT 

MO 

OROMf>U£^ OL BLUE 
Mt,-N FOUND 
sia 

METHYL OIL\NGE 
MI,-N POUND 

MO 

1 

3 24 

316 

3 18 

o 

5 32 

5 21 

518 

3 

0 90 

0 87 

0 90 

4 

4 08 

4 94 

4 95 

5 

0 31 

6 30 

6 30 

6 

1 49 

1 49 

1 51 


The use of bicolor standaids m a comparator bloch for the determination 
of titration curves was suggested Gillespie (1920) His method, however, 
differs from ours in that he uses onl> a part of his solution for comparison 
and that he was interested in the actual Pn of his solutions We have the eu 
tire solution in the compaiator block and mal e use of the bicolor system only 
to fix an arbitrarj, readil> repioducible endpoint, not necessarily of 
known Ph 

We have found that capijlic alcohol interfeies with nesslenzatiou for the 
determination of the traces of ammonia earned through bone or hydrochloric 
acid Bj substituting a diop of phenjl ether (Lee, 1917) in each tube we have 
entirelj eliminated the luterfciencc and have found it to bo just as effective 
an antifoamer as caprv iic alcohol Plicnvl ether is not dispersed bj aeration 
or stUTing as leadib caprvUc alcohol and so does not interfere with ob 
serving the true coloi of the indicator due to anv cloudiness of the solution 
It can be obtained foi one tenth the cost of the alcohol 

For convenience the entire apparatus with the exception of the light 
source is airanged on a single iron staud with the comparator block raised to 
e^e level Stirring is effected bj means of a footed glass lod operated by a 
string pulled thiough a short, inverted U tube supported above the corapara 
tor block 

It is necessaij in our procedure to control the concentration of the indi 
cator An alternative to the method of dilution as given above is to titrate 
With N/56 hj droelilonc acid containing 10 mg of methyl orange or bromo 
phenol blue per liter Using this method we use the bicolor standards as 
given above but onlj 1 c c of tlie indicator solutions in the expenmental tube 
Any wash water added should be neutral to the indicator in use and contain 
10 mg of methjl orange or bromophcnol blue per liter 
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the clinical value op the salivary urea index-’ 


By Clair L Spealy, M D , San Diego, Calif 


OiNCE deteimmations oi blood iiiea mtiogen and cieatimue are A'ery im 
portant factors in the estimation of renal impaiiment, an easilj applied 
and aecuiate method of estimation \ihieh could be used routinely or as a sim- 
ple indicator to sift out cases of renal impaiiment with retention for more 
careful study would be of gieat value m the everyday practice of medicine 
Our present methods are invaluable but the tiaining and equipment necessary 
prohibit their use by all except the laiger institutions and laboratories Also, 
while urinary findings aie simple indicatois of kidney impaiiment, we do not 
like to subject every patient whose mine contains albumin oi casts, oi shows 
a fixation of specific giavitj, to these moie complicated tests Therefore, 
when Hench and Aldricld published then findings of a simple method foi 
using the salivary urea nitrogen deteimination as an index to the blood urea 
nitrogen, it was seized upon as at least an indicatoi which would sift out 
cases of renal impaiiment with letention foi moie detailed study 

MarshaU and Dans= and i\Iyeis and Fiiie^ have demonstrated that urea 
nitrogen is diffusible in all body secietions and that its concentiation in these 
secretions cheeks within noimal limits with that of the blood urea nitrogen, 
both in normal individuals and in those with lenal impairment Little is said, 
however, as to the time element and pathologic conditions which may influ- 
ence this diffusibihty of urea nitrogen into body tissue 

Upon these facts as established bv Mai shall and Dans, and Myers and 
Pine, and other woikers, Heneh and Aldiicld started expeiiments on a secre- 
tion which Avas easily obtainable, nameh, saliva, to deteimine whether or not 
its mea nitrogen content could be used as an index to the blood urea nitrogen, 
and therefore to renal impairment Using tlie uiease method they concluded 
that the average urea nitrogen content of the saliva is approximately 80 per 
cent that of the blood Then, following the ivoik of Priedlander, based on the 
mercury-combimng power of saliva they developed a very time-saving and 
inexpensive technic foi the determination of the salivary urea mtrogen which 
they showed could be used as an index to the blood urea nitiogen 

For our own satisfaction, we have cliecked this method in our labora- 
tory, taking the cases as they presented themselves, regardless of diagnosis, 
to determine whether or not the blood urea mtrogen as determmed by the 
salivary urea index and the actual blood uiea nitrogen checked withm sufS- 
ciently close limits to be used ebnically, and whether or not the limits given 
by Hench and Aldrich as indicative of retention held for both normal and 
pathologic cases, for it has seemed to us that any condition which would dis- 
turb the functions of the rest of the body might also disturb the functions of 
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the BaU\ary gland or the dlffuslb^ht^ of urea nitiogcii tliiongli this gland, 
and not necessarily in the same ratio 

Hcncli and Aldiich say that “when a salnary urea index below 50 is 
obtained, there is, m nearly 90 pei cent of the cases, no urea retention in the 
body There is a 10 per cent possibility that mild retention exists, but not in 
any case does it exceed the blood urea \aluc of 60 mg,“ and that “when a 
sain ary urea index aboic 50 is obtained there is in 91 per cent of the cases 
definite urea retention, and onl\ a 9 per cent possibility that there is no 
retention “ 

In our senes, 75 estimations of nonual and pathologic cases were made 
The probable blood urea nitrogen as estimated from the salivary urea index 
and the actual blood urea nitrogen checiced closely in the normal eases, as 
shoim in Tabic I The pathologic cases showed large and varied discrepan 
cies between the probable blood urea nitrogen and the actual blood urea nitro 
gen For convenience these cases have been divided into gioups according to 
diagnosis and the findings tabulated in Table II which shows the number 
cheeking within normal limits the mimbei m which the actual blood urea 


Tadi-e I 

Probable Actual Blood Urlv Yitrooev BATtRMivvTioss in Yobiivl Cases 


SALIVARr USEA 
INDEX 

PROBABLE BLOOD UREA N 

MG PEE 100 CC 

ACTUAL BLOOD UEEA N 
no PER 100 C C 

31 

10 33 

lib 

32 

11 76 

118 

30 

89 

98 

33 

14 0 

15 0 

34 

14 62 

15 0 

34 

14 62 

15 0 

34 

14 62 

15 0 

32 

11 76 

12 4 

33 

13 19 

120 


Table II 


Percentage Error Between Probable and Actual Blood Urea Nitrogen Deteruinatig'ns 
IN Normal and Patholoqio Cases 


diagnosis 

NORMAL 

DIABETES 

JlYPER 

TROPnr or 

PROSTATE 

nephritis 

MYOCARDITIS 

MISCEL- 

LANEOUS 

•Number of de i 
terminations 

9 1 

17 

16 

10 1 

14 

10 

No in which, 
probable i 

checked with j 
actual blood | 
urea N i 


1 (10%) 


1 

3 (21%) 

1 G (43%) 

5 (50%) 

No in which 
probable was 
above actuiU 
blood urea N 

1 1 (11%) 

1 

2 (20%) 

4 (35%) 

7 (70%) 

1 

1 


Per cent error 


29 <0 183% 

10 to 71% 

2o to 180% 

54 to 189% 

' 

No in which 
probable was 
belou actual 1 
blood urea N 

8 (89%) 

U (70%) 

12 (75%) 

3 (30%) 

1 

4 (36%) 

1 5 (50%) 

Per cent error | 

1 0 to 14% 1 

22 to 72% 

10 to 200% 

Isi to 50% 

14 to 48% 

18 to 50% 
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nitrogen was below that estimated fi om the salivarj'^ mea mdex, the numbei 
in winch the actual blood urea nitrogen was higher, and the percentage error 
in each group In two of these cases the salivary urea was so high that it rau 
above the calibration of the flask so that the estimated blood uiea mtiogen 
was 140 and 120 mg , the actual blood urea nitiogen in these eases was 75 
and 58 mg 


Tabm 111 

Probable and Actual Blood Urea Nthiooen Deter'Minations in Oases of 

Definite Ketention 


SALIVAEY 
UREA INDEX 

EROD IBIiE 

BLOOD UREA N 

MG PEE. 

100 C C 

ACTUAL 

BLOOD UREA N 

MO PER 

100 CC 

DIAGNOSIS 


REMARKS 

4o 

30 35 

27 0 

Prostatitis 



45 

30 35 

27 8 

It 

P 

S P 9V>% in 






2 hr 

34 

14 62 

20 7 

t ( 



38 

24 34 

36 0 

({ 



31 

10 33 

15 0 

Pyonoplirosis 

P 

S P 33% in 






1 hr 

4G 

31 78 

40 88 

Diabetes 

P 

S P 9»/4% in 






2 hr 


Table III sliou s the determinations made in the sis cases of renal impair- 
ment with definite urea nitrogen letention The peicentage error between the 
probable and actual blood urea mtiogen determinations falls within allowed 
limits but m all of these sis cases the salivary uiea index was less than 50 
Avhich according to Hench and Aldrich would have indicated no urea nitrogen 
retention, allowing for a 10 pei cent eiroi These six cases constitute 10 per 
cent of the 54 havmg a salivary uiea index of less than 50, but we cannot 
agree that a method which would allow an error in six out of 54 eases is suf- 
ficiently accurate for clinical use 


CONCLUSIONS 

1 In the normal individual, as shown by Hench and Aldrich and by our- 
selves, the probable blood urea mtiogen as estimated from the salivaiv urea 
index, and the actual blood uiea nitrogen aie m veiv close relationship 

2 In pathologic eases there is a wide variation between the piobable 
blood urea nitrogen as indicated by the salivary urea index and the actual 
blood urea mtiogen Apparently this variation follows no definite rule or 
pathologic condition, and this indicates, we believe, that with the pathology, 
other factors enter m such as the rate of diffusibility of the urea or a change 
m the tissue structure of the sahvary gland In some cases the sahva showed 
the presence of an albuminous substance which did not precipitate on boiling 
and appaiently was at least partly responsible for the wide variations in the 
probaWe and actual blood urea nitrogen determinations since it was present 

in all but two cases shoiving wide variation i p 

3 The figures giren by Heueh end Aldr.eh as md.eatog the hmit of nor- 
La n.trogeu eoutent of the blood are too high aud may utoludo mmy 

Les of actual urea mtrog^t refenhou The Im.ts of tolerance are too great 

for accurate clmical work 
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4 Finally, we conclude that the use of the sali'varj urea nitrogen deter 
luination as an index to the htood uiea iiitiogen content, as worked out by 
Hencli and Aldricli can neitlier be used as a substitute for blood chemistry nor 
as an accurate indicatoi oi selector of eases to be subjected to more complete 
tests 
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GINGIVITIS, III* 

IiAnonATonT Metdods for Study 

By HonERT A Keiiity, M D , WAsniNaTON, D C 


'^HE purpose of this paper is to report a method for tlie laboratory study 
of the gingivae and their sulci It is one of a number of papers giving the 
details of different phases of this subject The method, as outlined, is one 
used in the study of gingivitis, previouslj reported and by practical applies 
tion may be adapted to the needs of the modern dentist as an assistance in 
diagnosis and treatment The laboratory worker ean be of tremendous help 
to the dentist by determining the character and amount of infection and infes 
tation of the gmgivae in a given case 

In the past this very important bacterial culture field, the gingival sulcus, 
has been neglected bj the laboratory except by those men who have been 
especially interested in either obtaining material for a special study or in at- 
tempts to deteimme the etiologj oi ‘ pjorrhea" (a term discarded for the 
more mclusive one of gingivitis) It will be necessary for clinical bacteriolo 
gists to famUiarize themselves with this nest of infection and infestation and 
then to cooperate and study the problem with the assistance of a good modem 
dentist It will be neeesary to hold an open mind until the last of the problem 
has been conquered and nothing will be gamed bj fixed and finished opmions 
either as to what has been discarded in the past, what is now controversial, or 
what may be problematic for the future I have said finis to the subject sev 
eral times during the past eight j ears but now, more than ever, regard it of 
prime importance It is one that bids fair, the sooner it is recogmzed m its 
early stage, to counteract much future trouble for a large group of the people 
It IS necessary then for the laboratory worker first to become thoroughly 
famihar with the field, to educate some good dentist or group with whom he 
may work and then both cooperate for the benefit of the individual patient as 
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■well as for the solution of the pioblem as a whole This gioup study appeals 
to the internist, and with his complete cooperation the results obtamed in the 
selected group of gingival focal infections are often stiikmo- 

In the study of infection and infestation of gingnal exudates, I have 
made use of fresh and stamed smears, various types of media, and pathologic 
sections where possible When the patient is lefeired foi the first examiL- 
tion, a complete repoit, made bj the dentist, of the condition of the teeth and 
a complete dental x-ray is of great assistance The leport should call atten- 
tion to mechanical dental conditions responsible foi tiaumatic areas, the gen- 
eral dental survey and any teeth which are so called dead or deiitalized It 
IS important to know just what, when, and how long treatment has been 
directed at the gingivae The dental x-ray will immediately call attention 
to the degree of deep changes about the roots of teeth While the history is 
of great aid, the eharactei of the bacteriologic examination is entirely in the 
hands of the laboratory man, and he should make his own survej as he sees 
the field He should not by any means meiely caiij out a loutine ordei, 
examine for Vincent’s spirillum or examine tooth No 5 foi the presence of 
streptococcus 

In the exammation make a complete survey of the mouth noting the con- 
ditions briefly and describing in some detail the pathologic picture of the 
gingivae This should include a biief desciiption of the mouth as a whole, 
dentures, bridges, cro-wns, fillings, and dental hygiene It should not be and 
IS not the field or dtdy of the chmcal pathologist to note the mechanical features 
of the mouth, only tn so fai as they ate related to the problem of infection and 
m so fat as their correction ts a means to an end tn ticatmcnf Bridges, croivns, 
and dentures are secondary etiologic factors or negative phases in gingivitis 
and must be corrected before the infectious factors can be conqueied This 
IS the problem of the surgical dentist but here cooperation with the labora- 
tory IS not only valuable but absolutely necessary It is pietty hard on a 
patient who has recently had from eight hundred to fifteen hundred dollars 
worth of dental mechanical work, to be told that this must be sacrificed be- 
fore a complete infectious problem can be controlled, but it must be done 
This IS an economic problem I have recently seen two such cases, one of 
iritis and one of polyarticular arthritis where the coriection of infectious 
factors compelled an entiiely new dental mechanism This is an educational 
problem on the side of the dentist and a big responsibility on the side of the 
pathologist The responsibility foi the latter is, first, the accurate recog- 
nition of existing conditions, and second, judgment in making recommends- 


XI OHS 

It IS a responsibility Avhich should be divided between the dentist and the 
laboratory smee it is intimately concerned with dental mechanics and infec- 
factors The sooner the laboratory takes an active interest in the den- 
tist’s nroblems the sooner the unnecessary sacrifice of teeth and life ivill be 
tnrmpd and the sooner the unnecessaiy trouble and expense of several den- 
S mll le controlled by one proper ontbne from the begmnmg Spe.kmg 
^of life, hardly a month goes by that we do not b, - •> if a cose of celln- 
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Iitig, septicemia, and death follomng a simple dental extraction This sacri 
fice of life can be greatly reduced if not absolutclj controlled irhen the infec 
tious factors in the given case are studied and corrected beforehand This is 
a statement based upon much experience ivith infection not corrected folloiv 
mg dental operations, and -without infection when adequatelj corrected fol 
lowing extensive dental surgerj The recognition of and preoperative treat 
ment for gingival infections, reduces the postoperative reactions to a mmi 
mum and allows extensive surgery which would otherwise be impossible in 
the presence of mfeetious factors 

Following the survey of the mouth as a whole, the physical condition of 
the gums should be noted and if one follows the pathologic outline as de 
Eoribed,^ it is surprising how much can be seen Especial attention is directed 
at the sulcal exudate with its character as a whole and with especial note 
about teeth under special consideration This is an examination first of the 
field ns a whole and second of individual teeth and their infectious factors 
The X ray picture of a complete mouth before one at tins examination is most 
valuable in directing attention to deOmte areas 

The hacteriologio character of gmgival sulcal infection may be obtained 
by exammation of smears, cultures, and tissue The smears will give a great 
deal of information, and fresh smears will give more than stained smears 
The dark field will permit character studies of individual organisms, but 1 
do not believe it is necessary for routine use The method of obtainmg mate 
rial and the examination of smears has been previously outlined Study the 
ecneral character of the infection present by a smear of a number of sulci 
and all sulci in the mild cases and follow this by examination of individual 
areas for special study Three or four preparations may be necessary, the 
important point is not to miss anything and to make notation of all types of 
mfeotion recognizable The fresh smear is made m warm physiologic salt 
solution and the material is collected by a small loop 22 gauge chrome nickel 
wire in a holder TVe have tried instruments, swabs, tooth picks, and capillar} 
tubes but nothing is more convenient than the chrome nickel wire Examine 
fresh smears immediately while they are warm (a warm stage is not neees 
sary) under the high dry power, 4 mm objective Make a notation of all 
types of bacteria and protozoa seen and indicate their prevalence by degrees 
of 1, 2, 3, 4 This IS a very convenient record especially for purposes of treat 
ment checkup Fresh smears are made on flat glass slides with a covershp 
Concave slides are not necessary but may be used I have recently been mak 
ing concave slide cultures cemented with vaseline and paraf6n and hav e found 
them convenient for incubator purposes 

Stained smears have not been found as instructive as the fresh smears, 
but are valuable in indivudual and special studies or for the predominance of 
bacterial types The fresh smear may be used for the stained preparation by 
removing the cover glass, drying and fixing and staining by any method de 
sired , Gram is one of preference In the study of protozoa I make use of 
Sehaudmn fixative and hematoxylin stainmg but this is not necessary for 
routme examination All in all, the fresh smear may be rehed upon routinely 
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to give all the information necessaiy from the smear standpoint It is rapid 
and there is no staining time delay Where one sees a number ot cases rou- 
tmely, the faetoi of time is impoitant On the other hand when one begins 
the study of sulcal exudate, every method of examination will be found in- 
structive 


In my paper last year' I said that the routine use of cultures was valu- 
able but not necessaiy owing to the work entailed in examinmg a large num- 
ber of cases I would like to ie\eise this statement and now include the use 
of at least a blood agar plate and an anaerobic tube for the routine culture 
examination This will entail a considerable burden where the daily examma- 
tions amount to any number of cases, but I believe the information obtained 
IS worth the effort Up until last year cultures were made in individual cases 
and m group studies but duimg the yeai I have routinely cultured every 
case on at least one blood agar plate and an anaerobic oxygen tension tube 
modified after Eosenow This will be necessary until the bacteriologie flora 
of gmgival sulci and its relationship to different types of gingivitis has been 
definitelj' established That theie is a relationship would seem to be borne 
out There is no question of the advantage of cultuial studies for preopera- 
tive cleanups Animal or human, blood agai plates will grow aU the coccal 
and baciUary floia and the same plate may be used for inoculation of several 
areas We aie still struggling with an adequate method for the cultivation of 
spirilliform oiganisms and have nothing to offei moie than is m the hterature 
at this time 

The study of gmgival tissue cannot be carried on routmely owmg to the 
obvious difficulty of obtaining material It can be studied in all operative 
cases, and frozen sections with bacteiial stains are very mstructive If the 
suggestion of Neuman, which I think is entirely too radical, that is, the strip- 
ping down of the gingivae of the entire mouth and allowmg it to heal by 
granulation, was ever carried out, tissue would be available but I do not 
believe this will ever be the case At this stage of our knowledge it is not 
necessary to study tissue except for special diagnoses such as granuloma, 
tumor, or tuberculosis 


Another appeal is made for the careful laboratory study on a large scale 
of gmgival infections and their early recognition with the possible prevention 
of a trail of manifestations undoubtedly havmg their origin m the focal infec- 
tion or portal of entry of a gmgivitis The magnificent work of Eosenow and 
many others has taken the subject of focal infection entirely out of the realm 
nf faddism and possibility, and it remams for the future to detach it from the 
^certainties now existing and firmly attach it to the certamties with which 
IS definitely and undoubtedly connected The literature is filled with voi- 
les and unfortunately many of the authors seem to have httle or no first- 
tod information npon tlieir anbject For thia roason it is topod to add m 
senes of papers some foundation to the olinical eiperienee of the mtem- 
““and modern dentist by a laboratory correlation 
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CONCLUSIONS 

This paper deals with a routine method for the examination of gmgival 
exudates with the idea of determining their bactenologic characteristics 
An appeal is made for a more widespread cooperation between the labors 
tory examination and the modern surgical dentist 

The field belongs to both the clinical laboratory and the dentist, and 
there is the nicest chance for a cooperation which is worthy of any effort, 
smee the results accruable to the welfare of the patient are much worth while 
The exammation should take into consideration the general character of 
the mouth, the teeth, the pathologic pictures of the gums, the gmgival sulci, 
and the x ray picture with special reference to the periodontal areas 

The gingival exudate is best examined b\ fresh smears and cultures 
Stained smears and dark field may be used for special studies 

The gingnal exudates should be examined by culture and the use of a 
blood agar plate and an anaerobic oxygen tension tube will determine the 
coccal and bacillary forms 

The apiriUiforra organisms and protozoa are best determined bv smear 
exammation, and a satisfactory culture medium for these forms cannot be 
offered at this time 
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APPARATUS FOR SHAKING BLOOD COUNTING PIPETTES* 


By Roy F Feemsteb, M D , D P H Ne^v Orleans 


I N OUR experimental is oik it Iiab been necessary to make numerous blood 
counts on animals and consequently the shaking of the pipettes became 
quite burdensome Because of this fact I'c were led to devise a simple appa 
ratus to do this shaking, and it has proved "very useful Moreover our counts 
haye become more accurate with the use of it We obtain much better dis 
tnbution of tells, for wc tended to reduce the time of shaking uhen we had 
to undergo the discomfort of having the points of the pipettes digging into 
our fingers a number of times in succession 

The apparatus consists essentially of a light thin piece of poplar board 
to which the jiipettes are securely fastened, and which is rapidly shaken bv a 
small electric motor in such a way as to imitate the usual movements of the 
hand Fig 1 will convey a sufficiently clear idea of the essential features that 
very little desciiptiou is perhaps necessan 

Fig 1 A shows the method by which the pipettes are secured to the appa 
ratus A small wooden strip pierced by a number of holes just large enough 

Prom the Department of Bacteriology and Pathologj of TuJanc Unlversltj 
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to give all the information necessaiy from the smear standpoint It is rapid 
and there is no staining time delay Wheie one sees a number of cases rou- 
tmely, the factor of time is impoitant On the other hand when one begins 
the study of sulcal exudate, every method of examination will be found in- 
structive 


In my paper last year= I said that the routine use of cultures was valu- 
able but not necessary owing to the work entailed in exammmg a large num- 
ber of cases I would like to reverse this statement and now include the use 
of at least a blood agar plate and an anaerobic tube for the routine culture 
examination This will entail a considerable burden where the daily examina- 
tions amount to any numbei of cases, but I believe the information obtained 
IS worth the effort Up until last year cultui es were made in individual cases 
and in group studies but during the year I have loiitinely cultured every 
case on at least one blood agar plate and an anaerobic oxygen tension tube 
modified after Eosenow This will be necessary until the bacteriologic fiora 
of gmgival sulci and its relationship to different types of gingivitis has been 
definitely established That there is a relationship would seem to be borne 
out There is no question of the advantage of cultui al studies for preopera- 
tive cleanups Animal or human, blood agai plates will grow all the coccal 
and bacillary flora and the same plate may be used for inoculation of several 
areas We are still struggling with an adequate method for the cultivation of 
spinlliform organisms and have nothing to offer more than is m the Literature 
at this time 


The study of gingival tissue cannot be carried on routinely owmg to the 
obvious difficulty of obtaining material It can be studied m all operative 
cases, and frozen sections with bacterial stains are very mstructive If the 
suggestion of Neuman, which I think is entirely too xadical, that is, the strip- 
ping down of the gingivae of the entire mouth and allowing it to heal by 
granulation, was ever earned out, tissue would be available but I do not 
believe this will ever be the case At this stage of our knowledge it is not 
necessary to study tissue except for special diagnoses such as granuloma, 


tumor, or tuberculosis 

Another appeal is made for the careful laboratory study on a large scale 
of gingival infections and their early recognition with the possible prevention 
of a trail of manifestations undoubtedly havmg their origin m the focal infec- 
tion or portal of entry of a gmgivitis The magmficent work of Eosenow and 
many others has taken the subject of focal infection entirely out of the realm 
of faddism and possibility, and it remams for the future to detach it from the 
uncertainties now existing and firmly attach it to the certamties with which 
" definitely and undoubtedly connected The literature is filled with vol- 
umes and unfortunately many of the authors seem to have little or no first- 
W information upon their subject For this reason it is hoped to add in 
Sis senes of papers some foundation to the clinical experience of the intern- 
ist and modern dentist by a laboratory correlation 
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CONCLDSIONS 

This paper deals with a routine method for the examination of gmgival 
exudates ivith the idea of determining their bacteriologie characteristics 
An appeal is made for a more widespread cooperation between the labora 
tory examination and the modern surgical dentist 

The field belongs to both the clinical laboratory and the dentist, and 
there is the nicest chance for a cooperation nhich is worth} of any effort, 
since the results accruable to the w clfare of the patient are much worth while 
The examination should take into consideration the general character of 
the mouth, the teeth the pathologic pictures of the gums, the gmgival sulci, 
and the x ray picture with special reference to the periodontal areas 

The gingival exudate is best txaramed b} fresh smears and cultures 
Stained smears and darl field ma} be used for special studies 

The gmgival exudates should be examined by culture and the use of a 
blood agar plate and an anaerobic oxvgen tension tube will determine the 
cocoal and bacillary forms 

The spiriUiform organisms and protosoa are best determined by smear 
exammation, and a satisfactor} culture medium for these forms cannot be 
offered at this time 
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APPARATUS FOR bll \K1\G BLOOD COUNTING PIPETTES* 


By Rov P FEtM&TEP M D , D P H Neiv Orleans 


I N OUR experimental iiork it has been necessai} to make numerous blood 
counts on animals and consequent!} the slialting of the pipettes became 
quite burdensome Because of this fact we vtere led to devise a simple appa 
ratus to do this shaking, and it has pioved very useful Moreover our counts 
have become more accurate with the use of it We obtain much better dis 
tnbution of cells, for we tended to reduce the time of shaking when we had 
to undergo the discomfort of having the points of the pipettes digging mto 
our fingers a number of times in succession 

The apparatus consists essentiallv of a light thin piece of poplar board 
to which the pipettes are secureJj fastened, and which is rapidly shaken bj a 
small electric motor in such a waj as to imitate the usual mo'vements of the 
hand Fig 1 will convey a su£6ciently clear idea of the essential features that 
■very little description is perhaps necessary 

Fig 1 A shows the method b> which the pipettes are secured to the app* 
ratus A small w ooden strip, pierced bj a number of holes ^ust large enou^ 

From the Department of Bacteriology and Pathologj of Tulanc UnUeraltj^, r 
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to admit the shaft of the pipette without allowing the hulb to pass thiough, is 
nailed to one side of the moving hoard A low of metal clips, illustrated hy 
Fig 1 -B, hold the pipettes at the other side of the hoard A rubber hand, 
held at one end hv a nail diiven in the hoaid, secuiely presses against the tip 
of the pipette and keeps the fluid from running out of the bulb during the 
shaking 

The boaid carrying the pipettes should he made as light as possible, as 
the lightei the board the less the vibiation The boaid is shaken by a bend 
in a shaft made of heavy wire to which a pulley is fixed This pulley is 



FiS 1 


turned hy a belt coming from a system of pulleys turned hy another belt from 
IweotL motor, the ^'hole ejstem bemg so adjusted that the movmg board 

TTiakes about 300 complete excursions per minute 

We made the pulleys we needed fiom white pine a little over a quarter of 
,1 1 PiipIps of the desired size were cut out ivith a coping 

aa mch m toclmess ' „„ ft. shaft of the eleeteo motor 

saw and a hole oust t g mounted on the motor 

was drilled m the ejtact center of eaeb^^^ a.a„a„fereuee then being cut 

and allowed to turn rapid y, g j „ Howerer, metal pulleys 

with a sharp mstrument ™ apparatus 

tO°a°nd P g“ve two mews of the arrangement of the parts of the 
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stam for tlic studj of these cells Bergonzini (1891) studied the oonneetue 
tissue of the mouse, rabbit, guinea pig, and frog, after staining in a combina 
tion of djes consisting of a basic dye, methyl green and tivo acid dyes, namelj, 
fuehsm and orange G Pappenheim's (1899) methjl green pyrouin stain is 
irell knoiin as a verj satisfactory preparation for staining mast cells 
Schriddc (1905) stained with nnilin water acid fuehsm and counterstained 
with an alcoholic solution of picric acid Tins method gives very clear figures 
VI hen the combination of stains is properly used His figures are clear and 
show not only the granules of the cells shaiplv contrasted against the color 
of the cy toplasm hut also the nuclear content is clearly differentiated 
Schaffer (1907) used three stains toluidine blue methylene blue, and thionin 
which are recognized ns good basic stains for mast cells Perhaps one of the 
most popular stains among laboratory workers is the polychrome methylene 
blue of Unna (1910) Krause (1927) gives a veiy comprehensive review of 
staming methods used in the study of all types of plasma cells 

As mentioned above, I tried to stain paraffin sections of the parathyroid 
gland of various animals including man and I found tint while the old stains 
are useful, they frequently fall short of then purpose Differentiation of the 
various cellular elements is frequently lacking Tissue elements other than 
the mast cells take up the dyes in the same degiee and with the same rapidity 
so that recognition of the mast cells is difficult Mast cells with few grannies 
(possibly transition stages), or very fine granules, are difficult to recognize 

I have used the dyes employed by Schaffer (1907), especially thionin, in 
an aqueous solution to stain paraffin sections of the parathyroid glands of the 
steer, cow, rat, mouse, cat, rabbit, and man As a counter stain a saturated 
solution of orange G in oil of cloves was employed The mast cells with 
these stains, stand out prominently in blue or purple blue color while the 
background of connective tissue slams orange or gold color Transition 
stages are well defined The contrast between mast cells and nuclei of the 
stroma, especially in lymphoid tissue is well marked by differences in in 
tensity of ooloi The nuclei of the stroma tissue stains a v ery faint blue In 
deeply stained preparations the parenclivmatous tissue of the parathyroid 
tjland also stains sharply and is well differentiated The nuclei take on a 
brilliant light blue or purple color while the cytoplasm stains a faint orange 

METHOD 

A large number of fixations may be used The best results are obtained after 
fimng in one of the following solutions Alcoholic formol Bourn’s picroformol 
acetic, Eegaud’s picroformol, Camoy’s, Zenker’s. Flemming’s weak and Fltm 
ming s strong, bichloride acetic, Orth’s and Orth’s plus acetic acid The sec 
tions may be cut from 5 to 10 p The paraffin is remov ed by vy lol in the usual 
way The slides are then washed in 95 pei cent alcohol and immersed im 
mediately in tap water for one to two seconds I omit the giaded series of 
alcohols generally used after the xylol bath without injury to the tissue 

Place the slides in a bath of 1 to 2 per cent solution of thionin for two to 
three mmutes Wash off excess stain in tap water if light stain is desired 
For densely stained, markedly contrasted preparations prolong exposure to 
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thionm from ten to fifteen minutes Omit washing the slide in ^^ate^ after 
taking it from the thiouin bath Remo've the excess stain from slide about 
the sections ivith cloth Delndrate diopping 3 to 5 drops of neutral ab 
solute alcohol o\er tlie sections The sections appear bluish purple to the 
naked cj c Immerse the slide in a concentrated solution of orange G in oil 
of clo\cs After a minute or tno depending on the tliicl ness of the sections 
and denslt^ of the thionin stain examine preparations under the microscope 
Repeat the immersion in the solution of orange G until the thionin stain dis 
appears from the cjtoplasm of the connectne tissue Ica\iug it a golden orange 
color Tlie mast cells are unaffected and lemain a deep purple or blue color 
Long exposures up to t\vent\ nimutos in orange G do not remote the thionin 
stain of the granules of the nnst cells The paienclnmatous tissue, however, 
becomes faintly orange except the luicleoli of the chief cells ^\hlch retain a 
pale light blue coloration TIic orange G goes into solution in oil of clo\es 
slowlj This solution should be stirred fiequenth and allo^\ed to stand for 
twenty four hours before using The solution inn\ be filtered although I ha%p 
not found this necessa^^ The solution ina\ be used foi a long time before it 
becomes discolored the tJiionin Aftei lomoimg the slides from the orange 
G solution, uash tboroughlj iii x^lol and mount in Canada balsam The 
thionin ma^ be substituted b\ metlnlcnc blue tolmdine gentian, and dahlia 
More uniform results lia^c been obtained uith thionin 

Examination of n section of the pnratlnroid gland of the co^v stained bj 
this method shous that the cjtoplasm takes on a faint orange color and onh 
the nuclei of the chief cells retain a light blue stain of the thionm The 
nucleoli stam UcaMcr The mast cells aie clear and leadilj recognizable with 
low magnification Under higli magnification the nuclei of the mast cells show 
deeply stained peripheialh distiibxited chromatic bodies The granular bodies 
of the cjtoplasm retain a deep puiphsh coloi The gi ainiles in a single cell 
are of \arious sizes and are of a homogeneous consistencj Occasional^ the 
larger granules haA e a cleai central ni ca ifh a thin peripheral Ja} tr of stain 
able material In the parathyroid of the cow I ha-ve obseiyed the presence 
of a small number of mast cells y\hich ha\c very fine gianules of uniform size 

SUMMARl 01- JIETUOD 

1 Fix mateiial in an} of the usual killing agents 

2 Imbed in parafl!in 

3 Section material 5 to 10 

4 Remoye paraffin in xylol 

5 Remove x}IoI in 95 per cent alcohol 

6 Rinse m yyater 

7 Stain in 1 to 2 per cent tliionm in yyater 

8 Remoye excess stain in yyater, remove water about sections, dehjdrate 

9 Stain in solution of orange G in oil of cloxes 

10 Observe preparation under microscope until desired results are ob 
tamed 

11 TVash tboroughl} in xylol 

12 Mount in Canada balsam 
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METHOD OP ELDIINATION OP THE ANTICOIMPLEMENTARY 
RESULT IN MANY WASSERiMANN TESTS^ 

By Hajiilton R Pishback, M D , Sc D , Chicago 


T he oecuiieiiee of an anticomplementaiy lesult m a Wasseiinann test is as 
unsatisfactorj’’ to the sexologist as it is vague to the clinician, who is often 
misled into eonsideimg such a lesult as indicating a positive Wassermann 
Caiefully conti oiled and improved technic in performing the test and care of 
the blood sample itself have eliminated a large percentage of such blurred le- 
sults However, the di awing and pieseivation of blood samples from sources 
outside the laboratory oi hospital often cannot be controlled In addition to 
the above mentioned ordinal j causes of difSculty aie those which may be in- 
herent in tlie serum itself 

Numeious observations have been made upon anticomplementaiy sub- 
stances in Wasseimann seia, eithei as a lesiilt of direct study, or incidentally 
m the comse of geneial Wassermann noik A lesume of the literatuie is not 


considered essential in this piesentation 

The following method of testing anticomplementary seia has been used, 
under my diiection, at the Wesley Memoiial Hospital of Chicago for the past 
three years The Wasseimann technic in general is carried out according to 
the Cleveland method t In those tests m which absorption of complement is 
found in the control, the serum is subjected to a series of dilution tests In a 
senes of approximately ten tubes, the amount of serum used foi each test 
varies from 0 1 c c to 0 005 e c , with a constant amount of complement and 
nntmen and a constanfhemolytic sjstem A conti ol is included for each dilu- 
tion The amounts of serum used, and the consequent number of tubes, maj 
L vHied to the light or left in the type set-up as given, according to the 
sLngth of the anticomplementary leaction m the original test The antigen 

TFrom the Department of Pathologl Northwestern Hnherslty Medical School 
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Type Sft-up or Test 



1 1 I - 

1 3 

1 ■» 

u 

tl 1 


s ! 

U ! 

10 

SEBUM 1 
(CC.) 1 

1 01 1 OOS 1 
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0 01 ! 

0 007 ! 
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Kcmainder of AVassermann test maternls constant in amount 
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(lose used i& 01 e e of a 1 50 dilution, pti tube, AMth an anticomplementan 
unit ofOlcc ofal5 dilution, Atlieii used with inactnated negative serum 
Tuo tjpe results are gnen In the positive, the fixation of complement 
persists in iniicli smTllei amounts of serum m the test than in the control In 
the negatnc, theie is approximate agreement of lessened complement binding 
m both test and contiol with decreasing amounts of seium The individual 
results of test and control laij, of course, with ever\ serum, but tne curves 
shon the general relntionship gnen m the type results 

In the course of fhico jears in genera) laboratory noik anticomplemen 
tarj elimination tests liaAe been pciformed upon larious kinds of sera Sera 
nith rich and a Tried bacterial flora, some chemically contaminated in oidinary 
imcleau bottles, others shoving deterioration after exposure to air, or long 
standing, or mechanical trauma, these liaie all been subjected to the given 
procedure In addition many ha\e been tested which in the fresh state weie 
anticomplemcntaiA from uiiknonn reason 

It IS cMdent that, theoretically, if a weak syphilitic reagin be associated 
vith a strong, nonspecific complement binding substance, the latter may per 
sist nhile the fomier is titrated out Two plus sera, by the loutine test, were 
inocuKtcd vith stapha lococcus and incubated one to three days Strongly 
anticomplemeutaiy sera resulted, nhich could be titrated down, leaving a 
defmiteh positive test and clear control, with a few exceptions No solution 
i'* offered here for these exceptions, or for sera of still lover Wassermann 
Gallic in which indefinite results 'were obtained 

It IS well knovn that anticomplementary substances may exert slightly 
more binding power in the presence of antigen The strength of this effect 
19 not sufficient, hovever, to alter titration values significantly, and it does 
not obscure the reading of results Both thermolabile and thermostable anti 
complenienfan substances are eliminated by the method 

Conclusion A method is outlined for the elimination by titration of 
anticomplementary substances in many Wasserinann reactions 

This test was run in conjunction with the Cleveland AVassermann method 
l-<50 E 6 <jth Place 
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CLINICAL AND EXPERIMENTAL 

IjOBAB pneumonia a Clinical and Bacteriologlc Study of 2000 Typed Cases, Cecil, 
R E , Baldwin, H S , and Larsen, N P Arch Int Med , 1927, si, No 3, p 253 

A summary of the more important facts derived from this investigation may he stated 
as follows 

A bacteriologlc classification of 2,000 tj-ped cases of lobar pneumonia showed the fol 
lowing distribution of pathogenic organisms pneumococcus, 95 65 per cent, hemolytic 
streptococcus, 3 8 per cent, Fricdlander’s bacillus, 0 4 per cent, influenza bacillus, 0 05 per 
cent, and Staphylococcus aureus, 0 1 per cent 

The incidence of the larious types of pneumococcus was as follows pneumococcus type 
I, 33 6 per cent, pneumococcus type II, 10 3 per cent, pneumococcus type III, 13 4 per 
cent, pneumococcus type IV, 33 1 per cent There was considerable variation from year to 
a ear m the incidence of the various types 

A study of the relation of types to age shows that young people are particularly prone 
to pneumococcus type I infections, and elderly people to pneumococcus type III Type II 
and type IV show no special predilection foi any age group 

A study of the incidence of typo in relation to se\ shows that type I and type II 
are commoner in men than in women Type III and typo TV are commoner in women 
than m men Type III is almost tince as common in women as in men Type I pneumoma 
IS three times as common in men under 50 as it is in women over 50 On the other hand, 
type III pneumonia is more than three times as common in women over 50 as it is in men 

under 50 

The percentage of mixed infections among the cases of pneumococcic pneumonia is 
lowest in type I cases (IS 4 per cent) and highest m the type IV group (312 per cent) 
The incidence of mixed infections vanes from year to year, being highest during years 
when influenza is prevalent By far the commonest mixed infection was that of the pneumo 
coccus in association with the influenza bacillus The pneumococcus and hemolyhc strepto 

coccus IS the next most frequent combination 

The incidence of preexisting systemic disease is highest in the pneumoeoecus t:^6 HI 
CQ 9 cent of all type IH infections occurring in patients with systemic disease 
®'‘”'^The tZe of pnenmococeVs appears to bear no relation to the lobe involved or to the 

extent of Z infection Three and four lobe 

mar fvnps tl and IV) as m the severe types (II and III) 
milder typ t ' £ pneumococcic pneumoma showed pneumococci 

i 

in the blooa , jyx Type II is essentially the pneumococcus of bacteremia, 

in the mild v ^^.itures in 39 7 per cent of the cases 

yielding positive ^ ^ mimical course could be demonstrated as characteristic 

No striking difi The average duration of the disease for the various 

of the various ° T days type lU runnmg the longest course Type ITT infections 

types ranged from 8 b to J r 

also ran the longest courses gaseg of pneumococcic pneumoma in which 

A study of the mode o ^ terminated by crisis Crisis was most 

^rnfm tyTrrSeetr, 56 6 per cent, type II, 50 per cent, type lU, 39 3 per cent, 
type IV, 45 5 per cent 
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The tlonth rates for tfic \anou8 t\pos (without speeifie trcatineut) were is followe 
tj*pe I, 207 per cent t^po II 42 per tint t^pe lU 41 G per cent t>pe 11 292 per 
cent T>pes I and II nro the mihler forms t\pc8 If and III are the sexere forms of 
pneumococcic ptieumonva 

A stud^ of tlio death rate m roHtioji to nge shows a stc tdil} increasing death nto 
for cieh decade In patients under 20 the death rate for all tjpea ms 111 per cent 
in those oxer GO, tho death rnto was .>2 7 per cent Age la probably the most important 
single fnetor in detormining the death rate in pneumonu I neuniococcus tj-po I pncumoniii 
has a low death rate prcauniablv because it is the pneumoma of \oung people Pneumococcus 
tx^pc lit pneumonia has a high death rate chicflj bcctuse of its prevalence in clderlj people 
In patients under 30 t‘^*pc III pneumonia is not n sexerc infection 

The relation of bactcremn to death rate tx is striking lu all four tjpes Among 
240 patients xvhose blood romnnied sterile the death rate nas onH IS 7 per cent umong 
eight) nme patients nhosc blood cultures xxere positixe the death rate xxas 83 1 per cent 
The association nf some sjstemic disease xrith pneunioinn increases tlie death rate 
Among patients free from systemic disease the death rate xx is -3 4 per cent among those 
xxith sxstemic disease, the death rate was 40 4 per cent 

In all four of pneumonin the death rate xus dei5nite!i related to the mimber of 

lobes involved for single lobe infections it xxas -0 9 per cent txvo lobes 36 3 per cent 
three lobes, 4.0 8 per cent and four lobes Go > per cent 

Some form of pneumococcic complication occurred in I'’ 1 per cent of t)pe I easee 
The incidence of pneumococcic complications xxas almost txxict ns high for t)pe I mfectiona 
as for the other throe types 

Empyema xxas the commonest complication occurring in j 1 per cent of all cases The 
incidence of empyema xvas considerably higher in tv*pc I infections than in anv of the other 
tvpea Empvenia is a mucli more serious coiophention xxhen it dexelops during the active 
stage of pneumonia than when it occurs after the crisis 

VAGINITIS Clinical Criteria for Differential Diagnosis of Nongonorrhesl Infantile 
Vagialtia Tomasi L Pubchn Seg Prat 192/ x^viv 413 

yteute 

Gonorrheal 

Acute stage rather marked and short Creamx whitish xellow or yellow greenish 
abundant discharge 

Swelling and reddening of external genitals and surroundings 
Involvement of the urethra 

Pus With characteristic intercellular gonococci gram negative fexv cpithehnl cells and 
leucocjtes 

iomix upper vagina invoUed erosiona hemorrUagte spots 
Aongonorrheal 

Helahvo acuteness sliott duration Scarce liquid leucorrheal or mucus sometimes serous 
discharge with solid and nco water features 

Perigemtals not inflamed, except in unclcanUnesa 
Urethra not involved 

Pibnn and epithelial colls more or less pua cells vacuohzed abundant mised flora 
COCCI bacilli 

Lower vagina imolvcd no erosions xuxnd reddening, hemorrhage diffuse no gonococci 
Subacute end Chrome 

Gonorrheal 

Sudden onset more or less acute recurrences 

Pua xxath intra and extracellular diiplococci gram negative and positive diplococci and 
badlh 

Urethritis 
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Eepetition of acute sjmptoins 
Eepeat examinations m acute stage 

Limited to upper vagina, discharge, liemorrhagic spots, papillomatous appearance of 
mucosa 

Frequent iniolvemcut of cervical canal, pus, mucos, hemorrhage 

Endocervical examination 

Provocation with vaccine brings on recurrence 

Catiresctioii and jutradermal reaction produce inconsistent results 

Complement deviation in about 50 per cent positive 

Nongonoriheal 

Insidious painless onset, not acute, larying degree of discharge 
Semblance to old gonorrhea, gram test decides 
No urethritis 

Varjang acuteness, absence of acute recurrences 

Often scrofulus Ijanphatie appearance, velvety papules 

Cervical Canal Often granular aspect, but no discharge 

Provocation with vaccina not effective, local chemical causes slight reactivation 

Cutireaetion produces positive Pirquet, or symptoms not in keepmg with vaginal con 

dition 

Complement deviation (gonococcal antigen) rare as specific results 


PUIiMONAEY XtlBEECULOSIS The Hemotonic Index and the Eeslstance of the Ked 
Corpuscles in Pulmonary Tuberculosis, Secco, C H Policlmico, July, 1926, xxxiu, 1041 


The hemotonic index is expressed bj the equation 


T 

G + Hb 


in which Hb - hemoglobm. 


G = red cell count, and T = the maximum arterial pressure in mm 
Normally the index is betneen 3 and 4 

Secco finds the results of both this index and the red cell fragility test of no prognostic 
value in tubeiculosis 


BLOOD POTASSIUM A Colorimetric Method for the Determination of Potassium With 

0 2 c c of Blood, Yoshimatsu, S Tohokn Jour Exper Med , 1926, viii, 174 

Preparation of Seogents 

1 Sodium cobalti nitrite reagent 

Solution A — 25 grams of cobalt nitrate crystals are dissolved in 50 c c of water, 
and to this solution are added 12 5 c c of glacial acetic acid 

Solution S — 120 grams of sodium nitrite (potassium free) are dissolved in 180 c c 
of distilled water To the whole of solution A are added 210 c c of solution B Air is drawn 
through the solution until all the nitric oxide gas has passed off The reagent thus prepared 
13 kept in an ice chest and filtered each time before using It will keep at least one month 

2 Potassium cobati nitrite 

Adding slowly 300 c c of sodium cobalti nitrite solution (1) to 50 c c of 1 per cent 
pure potassium chloride, the potassium cobalti nitrite settle rapidly 

The precipitate is transferred to a Buchner funnel, washed three or four times with 
cold distilled water until the last washing fails to take color when a drop of ammomum 
sulphide IS added And then air dried on the Buchner funnel 

3 Diluted nitric acid 

To 117 cc of concentrated nitric acid (spec w 1317) is added 283 cc of distilled 

water 

4 Standard solution 

0 2905 grams of potassium cobalti nitrite (2) is dissolved in 250 cc of diluted 
nitric acid (3) by warming, then made up to 500 c c exactly with distilled water 

5 1 per cent alcoholic solution of dimethylglyoxun 
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C 1 per cent sodium sulphide solution 

7 Glacial acetic acid 

8 Sodium acetato (powdered) 

Procedure 

0 2 c c of blood IS dried in a platinum dish or crucible over the steam bath or in an 
incubator at 110 C Then the dish or crucible w placed in a large porcelain dish (C or 7 
cm in diameter) nith pieces of porcelain on the bottom The porcelain dish and its con 
tents are heated over a low flame until no more fumes come off Then the porcelain disU 
with the crucible remaining inside is covered with a quartz or porcelain plate and now 
heated over a largo burner until the blood is completelj ashed The platmum dish or 
crucible 18 removed and allowed to cool Tho ash Is dissolved in 0 5 c c of water with one 
or two drops of glacial acetic acid (7) 05 cc of sodium cobalti nitrite reagent (1) 

IS added drop bj drop with constant shaking and tlicn allowed to stand for at least 15 
minutes Tho precipitate is transferred into tho centnfuge tube with tho aid of a httle 
watcr^ and centrifuged at a speed of 2000 revolutions per minute for 5 minutes 

The supernatant fluid is decanted and Gee of distilled water poured into the tube 
which IS centrifuged again Tins procedure is repeated three times After tho last washing 
18 decanted, 2 cc of distilled nitnc acid (3) is added and warmed until the precipitate is 
dissolved (Then follows tlie colorimetric technic bolow desenbed ) 

Direct Determinatton of Potassium tn Serum 
According to tho tccbnic of Kramer Tisdoll the potassium is precipitated in undiluted 
serum hy adding on excess of sodium cobalti nitrite reagent 

Details of the Procedure — 1 cc of serum is put into a graduated centrifuge tube of 
10 or 15 cc 2 cc of sodium cobalti nitnte reagent (1) are then added drop drop with 
constant stirring At the cad of 45 mioutes 2 cc of water are added and the contents are 
again mued and then centrifuged 15 minutes at a speed of 2000 or 2500 revolntions per 
minute The supernatant fluid is decanted bf means of centrifugation as above desenbed, 
and the precipitate washed three times with water The precipitate is then dissolved in 
2 c c of diluted nitric acid 

Colorxmetrw Techntc— 15 grams of sodium acetate are put into a 50 cc volumetnc 
flask and then tho potassium cobniti mtrito from blood or scrum dissolved as above men 
tioned 18 poured together with the rinsings of the centrifuge tube 4 0 c c of standard 
solution (4) (20 cc for serum) are pipetted into another 50 c c volumetric flask already 
containing 1 5 grams of sodium acetate To both flasks about 20 c c of water, 6 c c of 
1 per cent dimethylglyoxim solution (5) and 2 cc of 1 per cent sodium sulphide are added 
After 3 minutes both flasks are put in an incabator (110 0) and kept there for 15 

mmutea and are then cooled, or they may be dipped into boibng water up to the depth of 
the neck and kept there for 16 minutes and then cooled in running water Then water is 
added up to the mark for colorimetric determination The colors of the contents of both 
flasks are compared m a Dubosq colorimeter, the standard being set at 20 mm 
Calculation is as follows 

Heading of standard x 0 4 x 500 — mg of K in 100 c c blood- 
Heading of unknoiro x 0 2 X 100 = mg of K in 100 c.c serum 


LABORATOEY TEOHNIO 

neuroglia FIBEBS a New Method of Staining Salts T La Onenta Bnl Neuro 
Biol, 1927, 1 , 89 

Method A — Fresh material is fixed m a. solution of alum of fluorine (or chrom) 2 5 
parts, acetic acid 5 parts, acetic oxide salt of copper 5 parts and distilled water 98 parts, for 
one or more weeks Formalin 5 parts is sometimes added to the solntlon 

Frozen sections 6 to 10 microns thick are put into a solution of (a) 6 per cent sulphite 
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of soda 5 c c , distilled water 98 c c , and 40 per cent caustic soda 5 drops, or (b) 5 per cent 
anlijdrous sulphate of soda 5 cc, 5 per cent bisnlphate of soda 3 cc and distilled water 98 
c c , for 10 minutes They arc then treated with a 0 2 to 0 5 per cent sdrer mtrate solution 
in darkness for 1 to 3 dais 

The sections are then rinsed and placed in a reducing bath prepared as follows Two 
diops of a 40 per cent caustic soda solution are placed in a graduate glass of more than 
20 c c 1 oliimo and covered wath 3 c c of a one per cent silver nitrate solution A concentrated 
solution of caustic ammonia is added drop bi drop with constant shaking until the precipitate 
IS dissolied Add another drop of ammonia after complete dissolution. The vessel is then 
tilled up to the 20 c c mark The sections remain in the bath about 15 minutes As soon as 
they begin to turn brown, thci aie transmitted into distilled water and into a solution of 
equal paits of 20 per cent neutral formalin and distilled water Within 30 to 45 seconds 
the sections again become dark brown 

Gilding takes place slowlv in a 0 1 per cent gold chloride solution into which a minimum 
amount of acetic acid niaj be added To differentiate the neurodbrils the tune of the gold 
bath IS shortened, foi the neurofibrils stain bright brown in contrast to the dark green of 
the glia fibers 

Dehydration and mounting are done as usual 

Counterstain maj be done with lithium carmine, van Giesoii fluid, scarlet red or Sudan 
III 

Method B — ^Fresh material is put into a solution of 4 per cent quinine sulphate 45 parts, 
4 per cent ammonium bromide 45 parts and formalin 8 parts, for 2 dajs Frozen sections 
are transmitted into the “h” fluid of Alethod A for 12 hours, rinsed and mordanted m 
Weigert’s routine fluid for from 2 to 4 dais Further treatments follow those of Method A, 
except that the gilding is omitted since the glia fibers appear dark against the jellowish 
brown of the other tissues 

AGGIiDTIirATION A Bapid Method for the Macroscopic Agglutination Test, Noble A 

Jour Bact , 1927, viv. No 5, p 287 

For the standard method One halt cubic centimetei suspension plus 0 5 c c diluted 
serum, in agglutination tubes (90x8 mm, tapered at the end) Mix well, incubate at 37° G 
for eighteen to twentj four hours 

For the rapid method One tenth cubic centimetei suspension (containing fi\e times as 
many organisms pei cubic centimeter) plus 01 ec diluted serum (five times more con 
contrated than for the standard method) in small test tubes (75 b> 13 mm ) Shake two 
minutes and add 0 8 c c saline to make the total volume 1 c c 

Thus we have the same amount of serum and the same number of organisms in each test, 
for example 

In the standard method 0 5 c c of serum diluted 1 50 contains 0 01 c c of undiluted serum 
In the rapid method 0 1 c c of serum diluted 1 10 contains 0 01 c c of undiluted serum 

Because the ina^oiity are in the habit of thmkmg of agglutinin titers in terms of dilu 
tions this maj be called a dilution of 1 100, meaning tliat there is actually present 0 01 c c 
of undiluted serum, regardless of the total volume 

Also in tlie standaid method 0 5 cc of suspension containing 2 x organisms per cubic 
' centimeter x orgamsms 

In the rapid method 0 1 c c of suspension containing 10 x organisms per cubic centimeter 

— X organisms 

The suspension containing 2 x oiganisms must be of such dcnsiti as will give maximum 
agglutination bj the standard method with a given organism 
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CAEBON MOKOXIDE Chemical Testa for This Gas la the Blood Jones W C , andf 

Pinkston, J 0 New Orleans Med and *?urg Jour , 1927, Ixxt, No 2, p 99 

Phenol Alone — 1 TJndilulcd To unddnted blood m test tubes add 95 per cent phenol 
in the proportion of 2 to 0 drops to each cubic centimeter of blood and mix thoroughly 
Carbon monoxide blood turns i brilliant pink and normal blood a rerj markedly contrasting 
dark chocolate The immediate results arc a little better with the larger proportions of 
phenol The colors usualli become a little more prominent on standing a feu liours to a few 
dfl\8 and persist strikingh for man\ da\8 

Diluted Phenol Test — Equal parts of 5 per cent aqueous solution of phenol and un 
diluted blood jicld a verj satisfactory result The CO tube turns a marked red and the 
normal one a blnckish bromi The reaction is immediate and persists many days to several 
weeks Tiic CO blood coagulates incompletcH while the normal blood becomes entirely solid 
In the tests in which tho blood u well diluted citlier directly or by the addition of diluted 
reagents, it is well to make tlio observations both b\ transmitted light and by light reflected 
from a white surface, if or as long as the contents remain fluid 

Alum Alone — To a selected quantity of undiluted blood add an equal amount or one 
half ns much of a saturated aqueous solution of aluminum potassium sulphate (alum) and 
mit thoroughly The blood coagulates, solidifying the contents of both tubes in a few 
minutes ^Vhen the test is first made the rod color of the CO tube is but littlo different 
from that of the normal but on standing a few minutes to an hour the positive tube turns 
a cherr} red color and the normal one, a dirty blackish brown Tho contrast is very marked 
Do not expect this test to show positive results at once It requires a few minutes to an 
hour for the red of tho normal tubo to fade suflicientl) so that tho red in the other tube 
will stand out by contrast It however a quantity of wafer is added equal to the amount 
of blood used, the contrast bctviccn the two tubes appears almost at once, but it is not 
qnite as marked os that which is seen ultimately m the tubes witli undiluted blood It is 
interesting to note that the tubes to which this amount of water is added solidifr as 
promptly os those mthout any water (except that which is included in the nlum solution) 

LVMBH nodes Method to Obtain Material by Puncture of Lymph Nodes for Study 

With Supravital and Fixed Stains A.rch lot Med 1927 xl No 4 p 552 

The procedure winch has been developed and utilized in studies on lymph nodes is as 
follows The skm overlying tho structure to be punctured is cleaned surgically by scrubbing 
vnth soap, followed by tho application of ether and iodine or by mercuric chloride or 
picnc acid solutions About 0 5 c c of procaine hvdrochloride m solution is infiltrated througli 
a small hypodermic needle into the skm A 17 or 18 gage sterile needle about 3 5 cm in 
length 18 then inserted through the anesthetized area until the point pierces the capsule of the 
^Tnph node or diseased tissue The exact position of tho needle point is easily determined by 
the resistance it encounters and by the movability of the mass After the needle has been 
passed just within tho tissue from which material is desired the needle is then steadied and 
a sterile coarse dental broach is passed through the lumen These broaches are constructed 
BO that they enter tho tissue bke a needle but come out like a fish hook carrying on the 
barbs numerous elements of living tissue Smears of the material obtained are then quickly 
voade on glass coverslips One puncture of a tumor or node yields sufficient material for 
several smears The more cellular the tissue the more material is obtained from whicJi cultures 
well as smears may be made After sufficient material lias been obtained b\ inserting 
one or more broaches, the needle is withdrawn and a small dry sterile dressing applied The 
procedure seems to bo no more painful than puncturing a vein in the arm for the witli 
drawal of blood, and there has been no difficulty in making repeated punctures of lymph 
Bodes on the same patients 

Technic of Vital — A thin film of dye in alcohobc solution is smeared across 

the surface of a previously cleaned, polished and wanned glass slide This is done by dipping 
the end of another slide, intli winch the smear is nnde on the former one, into a frcsli 
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mixture (10 drops) of equal parts of 0 5 per cent alcoholic solution of neutral red and a 
0 1 per cent alcoholic solution of lanus green Solutions of the djes are kept on hand, made 
up in 95 per cent alcohol The dyes are not mixed until they are ready for use, because a 
mixture is not a stable preparation Solutions of varying concentrations should be employed 
for making the dje films until one has gamed proficiency in estimating the optimum con 
centration desired Emphasis should bo placed on staining the cells as lightly as is consistent 
to obtain good differentiation of the structures they contain If the djes are emplojed in 
concentrated solutions, the nuclei mil be stained and the cells quickly killed The glassware 
must be scrupulouslj clean because cells are delicate structures, and any acid, alkali or the 
like will injure their membranes and markedly alter their phjsiologic behavior 

Method Modified foi Tissue Cells — ^In the study of cells from blood, a free Sowing drop 
of blood IS procured on the under surface of a glass coierslip, and this is allowed to fall 
gently on the slide prepared mth the dye In the case of blood, the plasma takes up some 
of the dye and acts as a medium in which the cells maintam their activity in suspension 
However, material obtained from nodes, especiaUv if fibrosed, often has insufScient fiuid to 
permit cells to be properly suspended The addition of physiologic sodium chloride alters 
the staining qualities and behavior of the cells, and is not ideal for this purpose As a fimd 
in which to suspend the cells one can use the patient’s serum or that from a person belonging 
to ISO agglutmation group I (Moss classification) whose serum does not aggluhnate red blood 
corpuscles It is essential to have a fluid medium m which to suspend the cells immediately 
after their removal from the body in order to prevent dessication and to promote a umform 
staimng reaction 


BLOOD CHEMISTEY Blood Chloride Methods, Short, J J , and Gellis, A D Jour Biol 
Chem , 1927, Ixxiu, No 1, p 219 


The objections to several blood chloride methods are pointed out, with special reference 
to the method of Wliitehorn The end point in the 'Whitehom method is unsatisfactory, as it 
yaelds results which usually are too low The authors’ technic, an adaptation of the 
McLean Van Slyke lodometric principle to the Polm "Wu tungstic acid filtrate, is described 
This IS believed to be preferable to the Volhard titration Tabulated results of a com 
parison of the methods of Austin and Van Slyke, of Whitehorn, and the proposed method 
are given The proposed method possesses the advantages of bemg short, simple, and ac 
curate 

The method follows 

Sodium Tungstate — A 10 per cent solution 
Sulphuric Acid — a 2/3 N solution 

Silver Nitrate — ^M/29 25 Dissolve 5 812 mg of AgNO, in 600 c c of water in a liter 
flask, add 250 c c of HNO, (sp gr 142) Dilute to mark with water 

Potassium Iodide— M/73 1 Dissolve 2 4 mg of KI in 1 liter of water Standardize bv 
titrating against 5 c c of the AgNO, solution to which have been added 5 c c of water and 
6 c c of starch indicator Adjust so that the amount required will be 12 05 c c (12 5 c c 
to precipitate the AgNO, and 0 15 c c to develop a defimte end point) 

Starch Indicator— (A) Dissolve 2 5 gm of soluble starch in 100 c c of bodmg water 
Cool and dilute to 150 cc (This solution should be prepared fresh each week) (B) 
Dissolve 466 gm of crystalline sodium citrate and 20 gm of sodium mtnte in about SOO c c 
of water Dilute to 1350 c c Solutions A and B are mixed in necessary quantities before 
detennming chlorides, in the proportion of 1 to 9 respectively 


Procedure 

To 1 volume of oxalated blood or plasma (at least 3 cc ) add 7 volumes of water and 
mix Then add 1 volume of the 10 per cent sodium tungstate solution and 1 volume of the 
o /a N H 'in Shake After the mixture has changed to a chocolate brown color, filter To 
20 cc of the filtrate in a 50 c c centrifuge tube, add 20 cc of water, 10 cc of the AgNO, 
sltion, mix by stirring and centrifuge for about 5 mmutes in a high powered centrifuge 
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Decant througli a small filter paper 20 c c of this filtrate arc then titrated with the stand 
ardircd potassium iodide solution, using 6 c c of the starch indicator Tlio end point is a 
permanent deep blue color Calculation (1015 cc of KI solution used) -c 100 = mg 
of NaCl in 100 c c of blood or plasma 

TUBEBOULOSIS A New Stain for Tubercle Bacilli Elvers C F Jour Urol 1927, 
XVII, 573 

TIio film on the slide is made in the usual way fi\cd by heat and placed for five 
minutes in a Copbn jar containing the following stains 


Absolute alcohol 20 c c 

Melted Phenol Crystals 20 c c 

Basic Fuchsm 12 grams 

■^ylol (CP) 00 c c 


Decolorize bj gcntl} rinsing in 0 25 per cent acid alcohol Rinse for a few seconds in 
distilled water, air, drj and counter stam with LoelHer s methvlcno blue 

Tho results are very satisfactorj The colls and mucosa shreds are not curled or 
destroyed, and the field is free of all artofnets The acid fist bacilli are stained red by the 
fuchsm, other organisms and cells blue If this stam be kept at incubator or low oven 
temperature it will be more penetrating and giro greater contrast after several weeks than 
when freshly made 

SPINAL FLUID Application of the Oomblnlng Power of Proteins With Bose Bengal 
as a Quantitative Test on the Spinal Fluid Eosenthal S M and Aclnnan F D 
Arch Int ^fod 1^26, xxxnu, 527 

The factors of error cm be reduced to o negligible quantity by employing protein 
dilutions greater than 0 1 per cent The normal protein content of the spmal fluid is only 
0 0-5 per cent and in disease it rarely increases bejond 1 per cent In the technic employed 
the lowest dilution of cerebrospinal fluid is 1 25 which in terms of protein content gives a 
dilution of 1 100 000 (0 001 per cent) in normal fluids Tho following technic has been 


adopted Ice of spinal fluid is 

diluted to 25 c C with 

distilled water This 

IS placed in 

four test tubes as follows 






Tube 1 

Tube 2 

Tube 3 

Tube 4 

Quantity of 1 25 cerebrospinal 

fluid - - 10 c c 

5 c c 

2 i; C C 

1 c c 

"Water 

0 

^ c c 

7 5 c c 

Dec 


To each tube 1 c c of 0 02 per cent rose bengal in aqueous solution should be added, and 
mised by inverting the test tubes To each tube 1 c c of tenth normal hydrochloric acid 
Is now added and the solutions again mixed Comparison of the color which remains should 
bo made in a colorimeter with a standard prepared by adding 1 c c of 0 002 per cent rose 
bengal to 11 c c. of water 

The Ph of the acidified solutions will be 2 01 to 2 2, at which acidity all of tho free 
rose bengal will be decolorized, so that tho color of the solution represents the bound dye 
If a colorimeter is not available a scries of standards mar be prepared as follows 10 c c 
of 0 02 per cent rose bengal is added to 110 cc of water into which 1 drop of 10 per cent 
sodium hydroxide has been placed 1, 2, 3, 4 5, 0 7 8 9 and 10 c c of this solution are 
placed in ten test tubes to which aro added 9 8, 7, G 5 4, 3, 2, 1 and 0 c c of faintly 
alkalized water They should be tightly corked and preferably sealed wath paraffin Their 
color Will be retained for several months if kept m the dark, but they will rapidly lose color 
if esposed to the sunlight These tubes represent from 10 to 100 per cent standards satis 
factory comparisons can be made with them by holding the tubes directlv against a sheet 
of white paper or other white background 
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How I Came to Be * 

A BOOK on hrnnm embnolog't nritteu for the l^'^nnn who js curious to know the 
»■ mysteries of the origin and development of the human fetus The author has added 
interest by couching the discussion in the form of an autobiographic story, the unborn 
babe telling in his own wa} his evperiences from daj to daj, from the time of his first 
extrusion from the ovary 

It IS a difficult subject well handled Difficult, not from any aspect of prudery, but 
because even with a good instructor and an intelligent student there are many stages m 
embrjologic development that are not readily visualized Howeier, while the reader may not 
be able to follow conseeutiie deielopment of the vaiious organs step by step, he will 
easily acquire from the book a fairly good knowledge of what is going on during em 
bryologic development 


Statistical Methods for Research Wor/cerst 

^HIS IS the fifth volume of a series of biologic monographs and manuals the purpose of 
which IS to present an authoritative summary, review and discussion of various fields 
of biologic investigation 

In many researches the analytic suney of large masses of data by statistical methods 
IS essential and the purpose of the present volume is to present in a relatively simple and 
clear way the methods whereby such statistical problems may be attacked 

To those required or desiring to use applied mathematics in the analysis of statistical 
data this volume should be of inestimable value as the subject, necessarily complicated, is 
presented in a series of clear and logical steps accompanied by numerous tables illustrated 
and facilitating their practical application 


Food Infections and Food Intoxications t 

T he purpose of this book is to present in a smgle volume an authoritative survey of 
the subject of poisoning and intoMcation from food To this end a large amount of 
cbmcal and experimental data scattered throughout the literature has been consulted and 

discussed. = 

The resultant volume, apparently the first of its kind, furnishes a \ery compact, com 
prehensive, and clear presentation of this very important subject 

The book is dnided into three sections, the first. Infections from Pood (08 pages). 


*How I Came to Be The Autobiography of an Unborn Infant By Armenouhle T Lam- 
son Pp 179 Macmillan New York 1926 

tStatistIcal Methods for Research Workeis Bj R A Fisher Chief Statistician 
Rothamsted Experimental Station Cloth Second ediUon 2C9 pages 11 figures numerous 
tables Olhei and Bojd Edinburgh 

fFood Infections and Food Intoxications By S R Damon Associate Professor of 
BacterimoCT Johns Hopkins Universiti School of Hygiene Cloth 260 pages 33 figures and 
1 plate ■Williams and "Wilkins Co Baltimore 


Note In so far as practicable 
interesting knowledge on the subject 
and (b) description of the contents so 


the book review section wiU present to the reader (a) 
under discussion, culled from the volume reviewed, 
that the reader may judge as to his personal need for 


the seientific information printed in these Pages Fill make the reading 

thereof desirable per se and will thereby justify the space aUotted thereto 
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discussing paratj-phoid Sn ectioiis from food tuberculosis from milk and meat, undulant 
fever from milk, septic sore tliroat from imik and actinomycosis "Whenever possible the 
phases of etiologj, s^miptomatolog), diagnosis treatment and propliylaxis are presented 
in detail Under diagnosis, acceptable laboratory methods arc described 

Tho experimental cndonce in each type of food poisoning receives due consideration 
Section II (91 pages) is dc\oted to a discussion of Intoxications from Pood, Botnbsm 
mushroom poisoning, and iish and s/icB fish potaomug each being discussed m accordance 
nith tho plan above outlined 

In Section III (67 pages) zoo parasitic infections acquired through food aro con 
sidered, animal paraaitca, tnchinoais ticniasts helminth infestation, and other parasites 
Tlie book is deserving of and should receive a warm nclcome from physicians and 
laboratory and public health workers It is a \olume to be purchased rather than borroned 


Qonococcal Vrethntis m the Male* 

OO VOLUMINOUS has the literature upon disease become tliat while tho textbook, as 
‘^ordinarily understood is needed as a repository for known facts and a comprehensive source 
of reference, there is n groniug and m many nays a commendable, tendency to resort to 
the monograph for comproheusne discussions of a single subject or some single phase 
thereof 

Th6 author of the present xolume begins Jus preface by expressly disclaiming any in 
tention of presenting it as « textbook and classifies it as ‘a simple stor^ simply told " 
His intention is to place before his renders tho lessons dranai from his experience in 
the treatment of gonorrhea in the male and tliat lie Jns had ample exponcnce, and that it 
has been profitably digested a perusal of the volume well demonstrates 

Ho maintains, and with justice in tho reviewer s opinion, tlmt gonorrhea is a disease 
which in the minds of all too many is but htt/e understood, its pathology but ill appreciated, 
and the manner of its treatment too many times haphazard 

Dr Pelouze then, in a clear and simple mnnner discusses the subject from all those 
angles, with the courage of hia convictions and certainly from the standpoint of experience 
In the reviewer’s opinion this book could well be read with profit by the practitioner 
at large and serve as a starting point, at least for an intelligent method of treatment 
It can bo highly recommended for the use of those to whom it was written 


Handbook of Histologyf 

'THE purpose of this little volume to present a short, concise description of tissues and 
•^organs with illustrations prepared from class specimens has been very successfully ac 
compliahcd The text is well wntten and the illustrations carefully selected nnd prepared 
Tho book should serve a useful purpose 


Aiuminum Compounds in Foodt 


pONSIDERING tho latJjer bitter controversy which has been and still is being waged by 
various commercial interests, chiefly regarding the use of baking powders containing 
aluminum and aluminum cooking utensils, and tho many obviously prejudiced publications 
which have appeared, it is refreshing to review this book by Vr E E Smith which presents 
a complete digest of the literature upon 'Aluminum Compounds in Foods written with 


, ^ Gonococcal UrethriUs In the Male For Practitioners By P S Pelouze M P -^so 
elate In UroIoRy and Assistant GenJto UrJnao 

35 pages 78 Illustrations Cloth Philadelphia and London TV B Saunders Co 

tA Handbook ot Histology By S. McL. Watson ^turer on Histology Un^erslty of 
Glasgow Cloth 207 pages 6*' figures 1 colored plate TY TVood and Co New York. 

JAlumlnum Compounds In Food Ej Ernest Elsworth Smith Ph B ILD Cloth Pp 
3 8 Paul B Hoeber Inc 70 5th Aie New York 1028 
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the evident purpose of presenting all the known facts In all except the final chapter in 
which he endeavors to draw conclusions from this mass of data, Dr Smith presents the 
findings and opinions of the various investigators whose work he reviews in an entirelj 
impartial way, often m the authors’ words 

The methods of estimating the minute amounts of aluminum present in various 
animal tissues have been admittedly very unsatisfactory, and the reviewer believes that the 
figures given in the literature for the somewhat larger amounts of aluminum naturally 
occurring in foods should bo accepted with some reservations 

Since the presence and effects of aluminum compounds in food are of such scientific 
interest at the present time, it is helpful to have in a single volume all available data 
on the subject, including a comprehensive rdsumd of the report of the Referee Board of 
the IT S Department of Agriculture, which has not been readilj accessible owing to the 
fact that the report was never pnntcd 

Chapter II gives the natural occurrence of aluminum m food. Chapter III, added 
aluminum compounds in food. Chapter IV, history and research, 1828-1897, Chapter V, 
researches of E E Smith, Chapter VI, the influence of aluminum compounds on the 
nutrition and health of man. Chapter VII, litigations relative to baking powders con 
tainmg salts of aluminum. Chapter VIII, the relation of aluminum cotnpounds on unicellular 
animal life and on the isolated cells and tissues of higher animals. Chapter X, the solubility 
in the gastrointestinal tract of aluminum compounds of baking powder residues. Chapter 
XI, the action in the alimentary tract of food prepared with sodium aluminum sulphate baking 
powders. Chapter XII, the question of the absorption of aluminum. Chapter XIII, the 
effects of aluminum compounds when admimstered subcutaneously or intravenously , Chapter 
XrV, experimental observations upon the influence of food prepared wath baking powder 
containing sodium aluminum sulphate on the growth and well being of animals, and Chapter 
XV, discussion 

The book is an interesting, readable narrative on the subject of aluminum in foods 
It is complete, authoritative, and impartial, and will be found very useful to phjsioians, 
chemists and others interested in this subject 
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EDITORIALS 


The Essential Nature of Pernicious Anemia 
TS PERNICIOUS auemia due to an increased destruction of red blood cor 
puscles or does it result from a disturbance of blood formation? Diverse 
views have been held b> hematologists for the past fiftj jears Most worl 
ers have considered the evidence for increased blood destruction conclusi\e, 
the great excess of bile pigments and other end products of hemoglobin 
metabolism in the blood, tissues and secretions during the clinically acti\e 
stage of the disease being the principle reason for considering the disease as 
primarily hemoljtic in nature Some unknown hemoljtio agent has been gen 
erally accepted as the cause of the disease 

The most characteristic finding at autopsy is the replacement of bone mar 
row ordinarily filled with fat by hjperplastic red marrow This marked 
hyperplasia has been usually interpreted as an attempt to compensate by in 
creased blood formation for the increased blood destruction The inentablj 
fatal outcome thus represented the exhaustion of the bone marrow to a point 
at which it could no longer produce red cells 

189 
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Auotlier constant finding at autopsy is the deposit ot hemosiderin in the 
liver, spleen, and kidneys supposedly due to the increased blood destruction 
The characteiistic clinical and pathologic findings have been correlated to 
visualize a disease in which there is primarily CNcessive blood destruction 
from some toxic agent, followed by a compensatory hyperplasia of the mye- 
loid tissue If this view were correct, during the remissions of the disease the 
bone marrow should be forming moie cells than during a i elapse 

On the othei hand some workers have considered the disease as primarily 
one of the bone marrow This was the view of Cohenheim who first described 
in 1876 the characteristic bone marrow findings at autopsy He considered 
the disease as due to a disturbance of blood formation The evidence for in- 
creased blood destruction has seemed so oveiwhelming few have accepted 
tius view Whipple in 1922^ suggested that the essential natuie of permcious 
anemia was a deficiency in stioma foiination He concluded that “permcious 
anemia should be looked on as a scaieity of stroma building materials or a 
disease of the stioma forming cells of the mairow which limits the output of 
led cell framewoik ” 

Until recently the bone marrow was studied only from autopsy material 
The findings in the terminal stage weie considered as typical of all stages of 
the disease A study of the bone mairow changes in material obtained by 
bone mariow puncture, a piocedme introduced by Ghedini m 1908,“ has 
yielded information of the greatest value concerning the nature of permcious 
anemia Specimens were first obtained from the bone mariow of patients 
suffering from pernicious anemia in different stages of the disease by Zadek “ 
He found that the bone mairow returns to normal with a remission He also 
noted that with the chaiacteristic megalocytosis of a relapse theie is a great 
increase in the megaloblasts of the bone maiiow 

Using the techmc of marrow puncture Peabody* also greatly extended our 
knowledge of the changes in the bone marrow during the course of the dis- 
ease He showed that the characteiistic hyperplasia of the megaloblasts is the 
more strilang the moie active the disease and the more profound the relapse 
The hypeiplasia of the relapse becomes less ewdent as clinical improvement 
begins During a i emission only the normal bone mariow reaction may be 

found 

This development of a megaloblastic hyperplasia in severe relapses and 
disappearance with the remission is the strongest evidence against a hemolytic 
disease It cannot be correlated with the view that inci eased blood destruc- 
tion IS the piimary change followed by a compensatory bone marrow reaction 
The findings can be explained only on the supposition that the essential patho- 
logic lesion IS in the bone marrow Peabody concluded that “the course of 
the anemia would thus appear to be an abnormal type of cell growth eonsist- 
nrig in a development of the primitive megaloblast and a failure of differentia- 
tion into more mature cells that normally get into the blood ” The presence 
f the excess amount of bilirubin in the blood, tissues, and secretions must 
1 11 he explained This probably represents, as Peabody suggests, an excess 
Tpigment over what the bone marrow can use in building red cells in the 
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acti\c stage of the disoast vlueh in fact itiucbtnth a period iii the disease 
nhen leri fen cells me being jmt out into the circulation The evceeclingh 
small number of Mtal staining cells it this period also is coiioboiatne e\j 
donee that len fen colls are being formed 

The localization of the essential lesion of tlic disease in the bone niairon 
does not sohe the problem of the itiolo^a Some toxin of the tape long sup 
posed to be the luinolatic agent might concciaabla so nftect the bone inaiiow 
A lack of stroma building mateiial ns sug^v^stid b\ Whipple migJit produce 
the same pathologic pictuie The lesiilts ittamed bi ticatment nith Iner and 
Iner extract thiou some light on the question Tin Inci extract iihieh is 
equnlli as potent as Iner is free of pi otein caibohidiate non lipoids and all 
1 nonn iitamins It has tlic chemical ch nacteiistics of a nitiOoenous base or 
a poh peptide Its action is due to a specidc nntui ifin^ eftect on the megalo 
blasts ^ 

W^e must look on ptinicious miemiii ns due piimnnlj to an lnablht^ of 
the bone nn^^o^^ to mature icd cells resulting fiom the lack of some specific 
substance and thus e!assif\ it among the dcficiencs diseases Tissues othei 
than the Inei, such as the kidnei can furnish the specific substance, so the 
deficiency is not necessanh in hepatic one It is more hkeh due to a failure 
of absorption or an elaboration in the intestinal tract of the specific matmat 
ing substance, perhaps resulting fiom a Jong existent achloihidna a constant 
feature of the disease 

RBFERFNCES 
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Experimental Studies in Chronic Lesions of the Lung 

S OME of the recent bactenologic studies in the pioductioii of chronic ab 
seess of the lung ha\e rexealed iiifoi motion of great interest to the loboi 
atory uorkei as uell os to the clinician Louis Ilernnonn, norling nndei 
Llhott Cutler, in the Laboratory of Surgical Rescarcli at "Western Keser\e has 
modified the original Cutler Sclilueter method and he hos been able to produce, 
at uill, chronic abscess of the lung for study o^er pexiods of o\ei one hundred 
da\ s This modified procedure is dependent upon the interesting fact that 
anaerobic organisms uitli spirochetes and fusifoini bacilli obtained from 
scrapings of pxorrheal sacs aie eMdentl\ important factors in the chronicity of 
lung lesions Some of these abscesses of the lung haxe been under study for 
the past year, and these present all of the clinical and pathologic earmarl s of 
typical chrome human lesions Yem segments oi blood clots impregnated 
'vith py orrUeal exudate uere introduced intiaicnouslx and the infected emboli 
lodging in the lung produced the pulmonai^ abscesses Thus t\pical pure 
lesions uncontamiunted b\ bioiichial niainpulatioii, uere secured foi studx 
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Another constant finding at autopsy is the deposit ot hemosiderin in the 
liver, spleen, and kidneys supposedlj due to the inci eased blood destiuction 
The characteristic clinical and pathologic findings have been con elated to 
nsualize a disease in which there is piimarily excessive blood destruction 
fiom some toxic agent, followed by a compensatory hypeiplasia of the mye- 
loid tissue If this view were coriect, during the remissions of the disease the 
bone marrow should be foiming more cells than during a lelapse 

On the other hand some workeis have consideied the disease as primarily 
one of the bone marrow This was the view of Cohenheim who fiist described 
in 1876 the characteristic bone marrow findmgs at autopsy He considered 
the disease as due to a disturbance of blood formation The evidence for m- 
creased blood destruction has seemed so overwhelming few haA^e accepted 
this view Whipple in 1922^ suggested that the essential natuie of pernicious 
anemia was a deficiency in stioma foimation lie concluded that “pernicious 
anemia should be looked on as a scarcity of stroma building mateiials or a 
disease of the stioma forming cells of the mairow ivhieh limits the output of 
led cell framework ” 

Until recently the bone marrow was studied only from autopsy material 
The findings in the terminal stage were considered as typical of all stages of 
the disease A study of the bone marrow changes in material obtained by 
bone marrow punctuie, a procedure intioduced by Ghedini in 1908,“ has 
yielded information of the greatest value concerning the nature of permcious 
anemia Specimens were first obtained from the bone mariow of patients 
suffering from pernicious anemia in different stages of the disease by Zadek “ 
He found that the bone marrow returns to normal ivith a remission He also 
noted that with the characteristic megaloeytosis of a relapse theie is a great 
increase in the megaloblasts of the bone marrow 

Using the technic of marrow puncture Peabody^ also gieatly extended our 
knowledge of the changes in the bone marrow during the course of the dis- 
ease He showed that the characteiistic hyperplasia of the megaloblasts is the 
more striking the more active the disease and the more profound the relapse 
The hyperplasia of the relapse becomes less evident as clinical improvement 
begins During a remission only the noimal bone mariow reaction may be 
found 

This development of a megaloblastic hyperplasia in severe relapses and 
disappeaianee with the remission is the strongest evidence against a hemolytic 
disease It cannot be correlated ivith the view that increased blood destiuc- 
tion IS the piimary change followed by a compensatory bone marrow reaction 
The findings can be explained only on the supposition that the essential patho- 
logic lesion IS m the bone marrow Peabody concluded that “the course of 
the anemia would thus appear to be an abnormal ty^pe of cell growth consist- 
ing in a development of the primitive megaloblast and a failure of differentia- 
tion into more mature cells that normally get into the blood ” The presence 
of the excess amount of bilirubin in the blood, tissues, and secretions must 
stiU be explained This probably represents, as Peabody suggests, an excess 
of pigiofi^f over what the bone marrow can use in building red cells in the 
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That the spirochetes are onh occasionally the chief factor m these condi 
tions IS clinically eiident from the rarity of the spectacular therapeutic 
response of these cases to arspheiiamme therapy In tlus connection, it is 
interesting to note that in silver impregnation studies of these tissues of ex 
perimcntal lung abscess, the spirochetes i\ere found m advance of the pyo 
genie process in the lung parenchyma The further running down of the 
anaerobes that aie chiefly lesponsible for the ehromcity is being pursued 
The reproduction of abscess in fresh dogs from abscesses in preiions dogs 
and from the \anous reclaimed and isolated organisms from experimental 
lesions lias incriminated the anaerobes especially, as the chief factors in 
ehroniciti 

This experimental woil emphasizes the importance of careful clinical 
laborator\ studies and tspecinlh bneferiologic examinations of the sputum or 
expectoiated exudate in cases of puinionnri abscess gangieuc bionchiectasis 
and chronic bionchitis 
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News Items 

Tlie Service Buieau of the American Societj of Clinical Pathologists Ins the follow 
ing positions open foi clinical pathologists 

A large insurance company desires a phjsician for correspondence work in connection 
with longevitv service This position does not involve any laboratorj work but requires a 
knowledge of clinical pathology 

Seveial positions are open requiring doctors with a knowledge of clinical microscopy, 
serology, bacteriology, physiologic chemistry, postmortem technic and tissue pathology, 
salarj range, $3800 to $5000 

Theie is also a very excellent opening in an Eastern Hospital as Director of Labor 
atones requiring a man highly recommended and of unquestioned abilit) 

Any member of the Society interested m any of these positions, communicate immediatel} 
with the Secretarj, Dr H J Corper, Children’s Hospital, Denver, Colorado 


The Registry of Techmeiaus under the auspices of tlie Ament in Society of Clinit il 
Pathologists IS being carried on in the Office of the Secretarv, Children’s Hospital, Denver, 
Colorado 

Registration blanks will be sent on request 

The Registry also includes an emplovment service, and invites physicians seeking com 
petent technicians to communicate wath this department 
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CLINICAL AND EXPERIMENTAL 


Tnt EFFECT OF ETHER ANESTHESIA AND SHOCK ON THE 

CALcuni or the blood'* 


William C EmlixSon MX> Jio( N 1 


fact tlint calcium ‘^alts oi p iiatin loid lionnone nlicn aclmnnsteied to 
jaundiced patients i educes tbt to\icit\ of tlie bile jn tlie blood oi tissues 
bas never been obsemed If calcium is of aid onlj in &hoi toning tlie coagula 
tion tune of the blood we uould not expect an inciense in the senini calcium 
during jaundice 

Houe^er King and Ste-wait' lopoit that in jaundiced dogs there is a 
17 to 20 per cent increase in the soium cnlciuni King Bigelou and Pearce 
state that there is a highci seium calcium content in tlie blood of piundiced 
dogs than in tlie blood of uoimal dogs Daiidson and Kmeison'* liaie found 
an mere ISC in the seium calcium follouing the injection of uliole bile into 
the femoial vein of a dog 

Lee and Vincent^ haae i educed the coagulation time of the blood in 
jaundiced patients, in \ivo as well as m iitro, bi the addition ot cilcium salts 
to the blood Kirl and King report that in a series of se\ en eases of 
jaundiced patients the diffusible calcium is below normal 

It occurred to us that there must be some explanation foi this appaient 
conflict three authois reported au increase in the seium calcium in jaundice 
and others reported that the diffusible calcium was lowered in jaundice and 
that the addition of calcium salts to the blood decreased the coagulation 
time That anesthesia or shock miglit have some effect on the serum calcium 
and might explain the results obtained bj the three authors was considered 
King and Steward do not state whether blood was obtained for the 
determination of serum calcium before oi after anesthesia Kirk Bigelow 

4 , . the Department of Siirgeo Unl\ersltj of Roche ter School of MeiUcfnc and D n 

tKt^^ Rochester New Tork 
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and Peaico leport that a week aftei the ligation of the common duct, the 
dogs neie bled to death undei ether anesthesia Davidson and Emeison^ 
do not state m then lepoit whether blood was obtained for the determina- 
tion of serum calcium befoie oi aftei anesthesia but it is known that it was 
obtained following ethei anesthesia The blood foi the normal seium calcium 
determinations was obtained befoie ethei anesthesia 

Bluet and Blauehetieie® state that in then leseaich vork undei chloral 
the venous blood contains moie calcium than the aiteiial and that asphyxia 
IS accompanied bj hypeicalceinia preceded b; a transient hypocalcemia 

Bokelmann and Bock" liaie shown that the total calcium content of the 
blood fiom the umbilical vein ot the fetus is greatei tlian the total calcium 
content of the blood fiom tlie umbilical aiteij 

Van Slyke, Austin and Cullen® in expeiiments on dogs have shoun that 
the Ph and the alkaline leseive of the blood fell markedly following ethei 
anesthesia Thei also leport in one expeiiment a decrease in the oxygen 
content of the blood from 9 70 befoie ethei anesthesia to 8 55 aftei ethei 
anesthesia 

The luciease in the aeiditi of the blood, tlie deeiease in the alkaline re 
serve and the oxa gen content of the blood following ether anesthesia n ould 
indicate a loweiing of the CO^ caiiiing capacity of the blood and a ceitain 
amount of asphjLxia 

Those familial vith anesthesia eithei on patients oi dogs have observed 
peiiods of cAmnosis and slov iiig of the lespiratoij rate, indicatne of asphyxia, 
during the administration of aiij geneial anesthetic 

Cantaiow, Dodak and GoidoiP state that alteiation of the hjdiogen-ion 
concenti ation of the blood will cause some distuibance in the functional 
availability and utilization ot the calcium 

TuaIoi and Caven^*’ believe that anesthesia lias no effect on the seium 
calcium 

METHOD 

Ten noimal dogs, Aaiyiug in u eight from 10 to 12 kilos weie obtained 
They weie placed on a mixed feed consisting of meat, biead, bone, fiuit, 
vegetables, and pastiv all of vhich weie giound and mixed thoioughlv The 
dogs received no food on the daA of the expeiiment 

Blood Avas obtained fiom the jugulai vein m all the expeiiments and 
the normal serum calcium detei mined according to the method of Clark 
and Collip “ The animals were anesthetized by the cone method A large 
metal cone with a hole m the closed end was used Gauze soaked ivitli ether 
Avas placed in the closed end, and ether added from time to time through 
the hole in the cone The animals in each experiment Aveie kept in the 
second stage of anesthesia for an horn Blood was then taken and the 
serum calcium determined 

A week latex each animal Avas given a second anesthetic, blood being 
taken before and aftei anesthesia and the serum calcium detei mined 

A week aftei the second anesthetic, five of the dogs weie opeiated on 
under ether anesthesia In each case a maioi opeiation uas pei formed le 
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qiimug the opening of the peiitoneal cavity Blood foi seiuin calcium 
determinations was taken before and aftei the opeiation and anesthetic 
Five 11101 e iioiinal dogs, a aiding in weight from 12 to 20 lalos, weie 
obtained Thei weie placed on the mixed feed and ueie given no food the 
day of the expeiiment 

The hole in the cone vas plugged up The cone was then placed ovei 
the dog’s nose and mouth tightly and for a peiiod of five minutes each dog 
■uas asphj'xiated The animals leceived some air around the edge of the 
cone but only a little Blood foi seium calcium vas taken before and aftei 
asphyxia and the calcium content deteimined 

A Aveek latei each animal ivas anesthetized ivitli ethei and hyperventila 
tion pioduced bj the addition of CO_ through a lubber tube placed in the 
hole of the cone The dog’s lespuatoiy late was inci eased to fifty pei 
minute The animals v ere kept m the second stage of anesthesia foi an 
lioiii Blood foi seium calcium determinations uas taken befoie and aftei 
anesthesia 

A week latei each animal was opeiated on under local anesthesia, 1 per 
cent noAOcaine being used and in each instance a raajoi opeiation performed 
necessitating the opening of the peritoneal cavitj’’ Blood was taken befoie 
and aftei tlie opeiation and the seium calcium deteimined 


RESULTS 

The seium calcium of tlic blood was deteimined in ten dogs before and 
aftei ethei anesthesia A ueek latei the seium calcium m the blood of the 
same dogs uas deteimined befoie and after ethei anesthesia A week latei 
file of the dogs Avere opeiated upon under ethei anesthesia and the serum 
calcium of the blood determined before and aftei the opeiation These 
results aie summarized in Table I 

Five othei normal dogs ueic obtained and the seium calcium of the 
blood deteimined befoie and aftei aspln via These lesults aie snmmaiized 
in Table II 


Table II 
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r.rof tie bl»a .as detes^ned before and after anesthea.. ...h hj-per- 
ventilation These lesults are summarized in Table ni 
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A week latei tli<.!sC ft\o do^s \\<io opcinfed ui>oii uiidei local aiiostliesia 
The serum calcium of tlie blood was detirininecl befoie and aftei opeiatiou 
These results are summaiized jii Table IV 

DISCUSSION 

The rise in serum calcium foIIoHing anesthcsn, an average of 2 1 mg per 
100 cc compaies uell ivitli the rise in seium calcium folloAiing the injet 
tion of uhole bile into the femoial ^cm as leporfed bj DaMtlson and Emei'soii 
■The; repoit in a seues of ttn dogs nn u\ciagc use of 2 8 mg of scium calcium 
per 100 cc follouiiit, the injection ol nhole bile 

The nse of 2 1 mg pei 100 c c abo^e the noinnl of 11 b mg pei 100 c c 
equals 18 pti cent in tlic senim calcium following ether anesthesia Ihis 
agrees nitli King and StewaitV findings of i 17 to 20 per cent inciease 
in the serum calcium of jaundiced dogs This reported increase is not due 
to the jaundice but to the aiusthesm 

The average use of oiil> 1 1 mg per 100 c c of seium calcium following 
a geneiaJ operation imdei etliei anesthesn and the slight fall an average of 
06 mg per 100 ce following i major opciation, under local anesthesia 
Aiould eleaih indicate tliat shoe) has little oi no effect on the serum calcium 
content of the blood 

Thu increase in seium calcium folloaaiug asphyxia, an average of 2 4 
nig per 100 c c as compared to the a-verage of 2 1 mg pei 100 c c following 
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anesthesia shows that the use ot seium calcium folloivmg anesthesia is due 
to the asphyxia This is even moie markedly demonstrated by the fall in 
serum calcium, an average of 0 7 mg pei 100 c c following anesthesia in 
ivhieh theie had been hyperventilation 

Taylor and Caven^” piohahly kept then animals under a very light anes- 
thesia and asphyxia was not pioduced 

These lesiilts Mould indicate that a ceitain amount of asphyxia during 
a geneial anesthetic is of value in as much as the seium calcium is increased, 
an average ot 18 pei cent udiich M'oiild tend to deeiease the coagulation 
time of the blood and pieient hemoirhage 

CONCLUSIONS 

1 Theie is a definite inciease, 18 pei cent, in the seium calcium of the 
blood following ethei anesthesia 

2 Theie is an inciease, 20 pei cent, in the serum calcium of the blood 
folloAving asplnxia 

3 Theie is a shght deeiease in the seium calcium of the blood folloM'- 
ing anesthesia in Avhich theie is h>peiA eutilation 

4 A slight amount of aspln^xia dining ethei anesthesia is of value as it 
tends to laise the serum calcium content of the blood and thus shorten the 
coagulation time 

5 Shock has no eftect upon the seium calcium of tlie blood 
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THE PinSJOEOGlC lil nA\ [OK 01 GL\CI K\L TEIMARGARATE’ 


DonoTH\ L K JIoohl A[ 8 AIvrivn Biilc ku^ridge MS, vnd 
Hilda C ROLL IvosLP I*ir D Urban \ Illinois 


I A AA^ iittimpt to soho sonu ot tlic piohkiits octiiMOntd b\ tlie lestrictioiis of 
(Inbetic diets Ivoliii mid Aoliiii’ iboiit l*i23 iiitiodiiccd a sMitlietic odd 
carbon atom fat gitceril triiiiaiftaiati oi intaiMii On the basis of the 
beta osndation tiieoij of fat metabolism, Ivahn anticipated that tlie diabetic 
patient would bo able to eatabolizc gl 3 Ctr\l tiimargaiate nitlioiit the excre 
tion of acetone bodies since tlicoicticalh tins sa iitlietic 1 it might be expected 
to be burned in the bodi to a dcriialne of ptopioiiic i other than of butiiic 
acid, from iihicli thi ncitoiie bodies aie denied Polloiiiiig tlie desciiptiou 
of this fat, laiioiis iniestic^atioiis baie been tondneted on the phisiologic 
effect and the pinctical laliie of iiitaiiin in the tieatnient of diabetic patients 
Prom a leiieii of tin lepoits ot these iiiKstigatioiis it is ciideiit that opinions 
lari coiicci 11111 ,. tin luduenti of iiitaiiin on the foiiiiatioii of acid substances 
in diabetic and normal subjicts Ihc use of iiitniiiii in the dietaii tieatment 
of diabetes seems to pi. sent piactienl eUfiiculties iihieli haic not been solved 
sueoessfiilli The expeiimcnts heic repoited iieie undoitahen to add to the 
existing information on the subject bi studiiii„ the phisiologic effect of 
intarim on the condition ot ketosis pioduced expeiimentalli in noimal in 
dividuals 

rNILRIMENTAL PRO! CDURF 


Five experiments ueie eoiidueted on thiee indniduals, healthy joung 
nomen, members of the facultv of the Department of Home Economics, two 
of these uomen solved tnice as subjects the third once Then daih energj 
requirements foi sedentarv occupations from 1750 to 2100 caloiies nere 
snpposedh piovided foi bv the diets nliich contained appioximatel} 2000 
calories The subjects v\eie given basal diets low in c iibolij diate iiid fairy 
high in piotein and fat, in oidei to piodnce acidosis 100 oi 130 giaiiis of 
fat neic added da.lj to the basal diets Buttci nas the fat used during the 
first tuo 01 three dajs the pielimiuai) period duiing vihich time ketosis was 
pioduced in evciv instance This period «ns followed iminediatelv bv the 
thiee expeiimciital davs at which time intaivin was substituted foi the but 
ter in order to studv the eflcct of tins odd carbon sv iitlietic fat on the acidosis 
produced bv the even carbon iiatiirallj occur iiiig fats 

During Expeiiments I H and III the subjects vvcie „ivcn a basal diett 


From the Dcpu.V.mnt oC Hum I no. I t II Uni. r.ltj of Illlnol 

„ , S' m^nirfo^nr aS, - -=rrn7fn.'r^^^^ SinS, 'lo? Ifi'e'r 

,nor of .„e f„. nere slv.n 

With dinner (the largest meal) than with breflkfo t or lunch 
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eousistiDg of 100 5 grains of protein, 75 5 giams of fat, and 25 grams of caibo- 
hj'diate, to iihicli neie added IIS giams' of buttei m the pielimmaiy peiiod 
and 100 giams of lutaiun in the expeiimeutal period The basal dietf foi 
Expenments IT and V consisted of 80 giams of piotein, 50 grams of fat, and 
25 giams of caibohj diate, to nlneh neie added 130 giams of fat in the foim 
of biittei 01 intaivin Tliese i eductions m the piotem and fat content of tlic 
basal diets and tlie inci eases in added buttei fat and intaniu ireie made 
in 01 del to have a laiger piopoition of the fat of the diet in tlie foira of tlic 
ti\o fats undei investigation, tlius making possible a shaipei contiast betireen 
any effects winch they might have on the condition of acidosis 


These fats weie added to the diet in vaiious wajs Some of the buttei 
was eaten sepaiately in small lumps, the rest being mixed with the food oi 
melted in hot coftee Some difiieulty was encountered in finding a satisfac- 
tory wav of ingesting tlie intaivint This fat has a white cieam^ eoloi, a 
talloB -petioleuni-like odoi and an unpleasant tallowy taste which peisists foi 
some time It is veil biillii (one tablespoonful weighing six giams) and it 
has such a high melting point that it tends to solidify in the mouth when taken 
melted An attempt vas made to conceal its flavor by using it mixed nith 
othei ingiedieuts in lecipes Bian muffins flavored with ginger, stewed 
tomatoes flavoied with onions and cloves, and scrambled eggs veie the 
foods tiled, but the pioducts containing intarvm weie ^erJ^ luipalatable 
Intarvm was also put into capsules, but the large quantity of fat lequiied 
the ingestion of too main capsules to be considered piacticable An attempt 
to take the fat in the foiiii of laige pills vas also nnsatisfactoii , because 
this method necessitated the ingestion of too much watei with the meals 
The method finallj found least objectionable, and the one vliicli vas used 
in the experimental peiiods, nas that of melting the intainii and dunking 
it mixed with hot black coffee, which seemed to mask some of the unpleasant 
piopeities of the fat Difficulty m ingestion of this fat because of these 
pioperties vas noted in most of the lepoits of ini estigations on intaiiin 


Quantitative mine analyses weie made on twenty-foui-houi mine speci 
mens, collected in all cases dming the fiist and last da’^s of both the pre- 
hminarv and experimental peiiods, and in Experiments n and III during the 
daj pieceding the pieliminam period, vhen the subjects were on a iioimal 
mixed diet Deteiminatious weie made for cieatimn (Folm’s method^), 
or-anic acids (Van Shke and PalmeiQ, ammonia (Polin and Bell ), total 
titrable acidiD (PoliiP) and total acetone bodies (Van Shke") The leJa 
tion of these substances to the acid-base balance of the body is well knomi 

In Expel iment I, the amount of fat absoibed by the body nas estimated 
by quantitative deteimination of fat in the feces during both the preliminarj 
and expeiimeutal periods (Saxon method ) 


•Eq.«i'alent to 100 grams of fat 
•tsee footnote on preceding page 
tThe intarvln -nas secured from 
College Point Ne^v YorL 


since butter contains S3 per cent of fat 

the Bergmann Laboratories IntnrUn Compani 


Inc 
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consisting of 100 5 grams of protein, 75 5 grams of fat, and 25 giams of cai bo- 
113 diate, to nliieli neie added 118 grams of buttei in the pielimmaii period 
and 100 giams of intaivm in the expeiimental peiiod The basal dietf for 
Experiments IV and V consisted of 80 grams of inotein, 50 grams of fat, and 
25 giams of caiboh3 diatc, to nluch iveie added 130 giams of fat 111 the foini 
of blitter 01 intaivin These 1 eductions in the protein and fat content of tlie 
basal diets and the inei eases in added buttei fat and intarvin neie made 
in 01 del to have a laigei pioportion of the fat of the diet in the foim of the 
ti\ 0 fats undei investigation, thus making possible a shaiper contiast betveen 
an3' effects which the3^ might have on the condition of acidosis 


These fats weie added to the diet m various •wa3s Some of the buttei 
vas eaten sepaiatel3' 111 small lumps, the rest being mixed vith the food or 
melted in hot coffee Some difficult}^ was eneounteied 111 finding a satisfae- 
toi3' vav of ingesting the iiitaivm f This fat has a white cieam3^ coloi, a 
tallov-peti oleum-like odoi and an unpleasant tallow3 taste whieli peisists foi 
some time It is veiy bulk\ (one tablespoonful weighing six giams) and it 
has such a high melting point that it tends to sobdify in the mouth v hen taken 
melted An attempt was made to conceal its flavor b3^ using it mixed vith 
othei uigiedients 111 leeipes Bian muffins flavored mth ginger, steued 
tomatoes flavoied with onions and cloves, and scrambled eggs ueie the 
foods tiled, but the pioducts containing mtarvin were 1613 luipalatable 
Intarvin was also put into capsules, but the large quantit3' of fat leqmied 
the ingestion of too mani capsules to be considered piacticable An attempt 
to take the fat in the foim of laige pills uas also iinsatisfactoii , because 
this method necessitated the ingestion of too much watei with the meals 
The method finally found least objectionable, and the one which uas used 
in the experimental peiiods, was that of melting the intaivm and dunking 
it mixed with hot black coffee, which seemed to mask some of the unpleasant 
pioperties of the fat Difficultj in ingestion of tins fat because of these 
piopeities vas noted in most of the lepoits of investigations on mtaiini 

Quantitative urine analyses weie made on twenty -f 0111 -lioui urine speci 
mens, collected in all cases duiing the fiist and last days of both the pre 
liminaiy and expeiimental periods, and in Expeiiments II and III during the 
day preceding the pieliininaii period, when the subjects weie on a noimal 
mixed diet Deteiminatious veie made foi cieatmin (Folin’s method^), 
organic acids (Van Slvke and PalmeiQ, ammonia (Folin and Bell ), total 
titrable aciditi (Foim''), and total acetone bodies (Van Slyke") The lela- 
tmn of these substances to the aeid-base balance of the body is well knou u 

In Expel inient I, the amount of fat absoibed by the body vas estimated 
by quantitative deteimiiiation of fat 111 the feces during both the preliminary 
and expeiimental periods (Saxon method®) 


•Equualent to 100 giams of fat 
tSee footnote on preceding page 
IThe intarvin -was secured from 
College Point Xev Tori, 


since butter contains So per cent of fat 

the Bergmann Laboratories Intarvin Companv 


Inc 
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showed a slight decrease in ammonia excretion on the hrst experimental dai 
followed bj an increase on the last experimental dai this final amount being 
larger than that excreted on the last dai of the prelimimrj period All of 
the experiments demonstrated that ibnormilh large quantities of ammonn 
nere eliminated during both the prehiiuiinr} and expeiimcutal days, with 
the greatest amounts in the lattei peiiod Tins sums to indicite the presence 
of excess acids in the bodi, dimindm,, an iiieieast in omraoiiia piodiictioii 
to neutralize them bi the formation of salts lliciefou this high tat diet 
appears to hate caused an exeessiM foi motion ot acids during the ingestion 
of intanin ns well as of butter From tin si rt suits ue mni conclude that 
the intcnsiti of acidosis nns intriasid lathei than decreased dinin', the 
period when iiitaniii i\as ingested 

Keefei, Peilzncig and tfcCniiii deiiioiisti ifcd i slight decieast in am 
monia excretion hi diabetic patients «luii intaiMii luis added to tlitir diets 
The studies of Benedict Ladd Strauss and 55est’ Luiiclin" and 'Modern' 
showed a slight increiso m ammonia excretion bt noinnl and diabetic sub 
jects on the first das tint iiitiivin wis added to a lou ciiiboindrate hi„h tat 
diet, this increase «as folloued bs a decrease but at no time was the amount 
of ammonn txcieted {during tlic pi nod of iiitanm ingestion) cUmimshed 
below the smallest amoiuit found during the period of intui il fat ingestion 

Acetone Bodies — In foiii of the fue experiments (Table I) there was an 
abrupt nse in the curse of excretion of acetone bodies during the pieliminars 
daj s, followed bt a slight decline on the first dii of the experimental periods, 
this was succeeded bj anothei rise to a point as high as oi higlm than the 
level of acetone oxeittion on the last prelimiiian dai In Experiment IV 
instead of the usual slight drop m acetone excietion on the fiist dai of intnrein 
ingestion, theie was a continued increase in the amount of acetone boclns ex 
creted from the beginning to the end of the experiment The lesults ot tins 
stud} showed that the substitution of intarain for buttei in the 1 etotenit 
(bet had no tendenoj to lessen acetonnria, but rather intensified this condition 

Contrar} to these results Kahn", Benedict Ladd, btiauss and West ' 
Hubbard and 'Wrigbt," and Kcefei, Peilzaveig and McCann' deiiioiistrateci a 
reduction in acetonuria when mtai\m was fed to normal or diabetic indie id 
uals in W’hom acidosis had been produced Modern' and Lundin" showed 
that the curve of the amounts of acetone bodies excreted reached its highest 
pomt on the fiist day that intaixin was taken, but that this was followed hi 
a gradual decline Howevei L}oii Robson and lute' demonstnted an in 
crease in the amount of acetone bodies m the blood and iiniie of diabetic 
patients when intarviii was added to then diets bevniighaus' found no 
diminution m the ketoniina of normal subjects when 100 giams of '.hcerjl 
margarate were fed 

Organic Adds — There was a decided increase m the amoimts of organic 
acids eliminated, beginning with the first daj of the preliminarv periods and 
extending through the last daj of tlie experimental periods (Table I) Three 

the five curves showed a continuous use during the entire experiment 
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(Experiments II, III, and IV, Table I) , one of these thiee showed a gradual 
use for the flist foui days of the test, followed by an exceedingly sharp 
use on the last day of the experimental period (Expeiiment III, Table I) 
In the othei tno cases, theie nas a veiy slight deciease in oiganic acid 
excietioii on tlie fiist experimental day, followed bj a decided rise on the 
last day of the test (Expeiiments I and V, Table I) This study demon 
stiated that oiganic acid excietion was abnoimally gieat on a low-caibo 
hydiate high-fat diet, whethei the piincipal fat was butter or intaivin, this 
acid excietion reached its height when mtaivin was the chief fat ingested 
These facts may be mtei preted as meaning that when this odd caibon fat 
was metabolized, it foimed moie organic acids than did the natural fat At 
least, the data seem to indicate an increase in the intensity of the acid con- 
dition of the bod 3 ’- 

Keefei, Peilzweig and McCann® found on the addition of intaivin to 
tlie diet a decided diminution in organic acid excietion in two out of foui 
diabetic cases, only a slight deciease in one ease and a decided increase in 
the fouith Lundin’s” tables gave evidence of an increased oiganic acid 
elimination vhen the subject lesumed his diet containing natuial fat, aftei 
intaivin ingestion Modern^® was of the opinion that intaivui is like natuial 
fat in requiiiug caibohydiates foi its complete utilization, and therefoie, 
that it IS of no value in piactical diabetic treatment Its incomplete com- 
bustion ni j\Iodeiu’s expeiiments resulted in acidosis due to oiganic acids 
(lactic and pyiuvic) lather than to acetone bodies 

Titiatahle Aadity — The excretion of titiatable acids uicreased duiing oui 
tests, the curve i caching its lughest point either on the last day of buttei 
ingestion oi on the fiist day of intaivin (Table I) This was followed h\ a 
slight deciease in acid excietion Oui lesults aie similar to those of Keefei, 
Perlzweig and McCann” and of Lundin,“ who experimented with diabetic 
and noimal subjects It is seen in our experiments that laige amounts of 
titiatable acids weie eliminated duiing the periods of both intaivin and 
butter ingestion, theie vas a tendency towaid a shght decline in the euiie 
of acid excietion at the end of the intarvin peiiod The increases in am- 
monia, oiganic acids and acetone bodies indicated that a laigei lathei than 
a smaller amount of acid substances was being foimed throughout this in 
tarMii period These acid substances maj have been of such a natuie that 
some of them weie untitratable within the range of the indieatoi used foi 
determination of acidity, the gieat inciease in ammonia excietion during 
intarvin ingestion indicated that a laige pait of the acid substances was 
neutralized bv ammonia and excieted as ammonium salts, lathei than as free 
acids, m addition towaid the end of the penod of intamin ingestion, the 
Lcetone bodies may have been excieted chieflv in the foim of acetone rather 
than as acetoacetic and beta-hydi oxybutync acids 


ABSORPTION OF THE FATS 

The lesults obtained in Experiment I fiom the estimation of fat in the 
fppps indicated that appi oximately 99 per cent of the total fat mgested was 
d, orbed when butter vas the principal fat, as compaied with 88 5 per cent 
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Table II 

Absorptiov or Fat 


SUBJECT I EiPEIUMEVT I 




y\T or 

MOIST 

STOOLS 

QM 

r\T IN 

FECES , 
Oil 

FAT IN 

FECES 
TEB CENT 

lEB CENT 
OF FAT 

UN \CSOrjJED I 
I FK CENT 1 

PEH CE IT 

OP Fir 

\BSOrBED 
PER CENT 

Mi\ 

^5 1 

Basal diet and butter 

5 

mSBm 

3 21 



May 

20 1 

Basal diet and butter | 

118 


21G 

1 

aq 


27 1 

Basal diet and butter | 

304 

0 57 

0 34 



^fay 

SI 

Basal diet nad intarviu; 

327 

10 69 

3 27 



May 

29 

Basal diet and intiryln. 

104 

23 6 

12 18 

I 11 5 

SS5 

Mny 

30 1 

Basil diet and intaryin] 

"I- 

1 .(■ n 

11 3 




absorbed A\Iicn the odd carbon atom fat, uitarMii w'ls taken (Table II) 
These fnt determinations ■weie not cYtiemelj accuiate, since it vas often 
difficult to gret a representative sTiupIc foi anahsis tins ivas especially tine 
in the peiiod of intaryin ingestion, since some of tlie fat appealed in tlic 
feces in small Sales or lumps Houeici, these figiiits gi\e an indication 
of the relntnt digt-Stibilitv of the tno fats From the obscivations in one 
CApeument, it ma\ be concluded that intai\m nas not absoibed quite as 
completely as "uas butter Consequently the calorie yalnc of the diet dm mg 
the intaryin peuod may not Inyc ueen quite high enough to coyei the main 
tenance reqiurcmcnt of the individuals as i icsult the bodj fat may Iiave 
been colled upon to make up the slight deficiency \eycrthcless in E^peri 
ments XV and V yyherc a largci proportion of the total fat ingested vns 
in the foim of the fats undei myestigation and yylitu a shnipii contrast 
consequeiitlj could be made betyyoon the effects of these ty\o fats the lesults 
V ere entirely similai to those obtained in the first thric e\peiiments 

Oui results on the absoiption of mtnryin agree piactically yyith those 
of Kahn^ ind Penedict Ladd Strauss and West'" in tlie e\peiiments of 
Keefer, Perl/yyeig and JlcCnnn" and Lundin '* 011 I 3 80 to 85 poi emt of the 
mtnryjn ingested yyas absoibed 

St njE< Tl\ L CFFCCT^ 

Besides the influence on acid imtabolism in the body these diets uere 
not yvithout othei effects Durnv tbe prelimmaiy days yyhen butter yyas the 
principal fat, the subjects noted letaidation in digestion lesulting in feelings 
of discomfort, flatulence and nausea llieie y\eic symptoms of fttigiie 
droyvsmess, and frequent dull luadnches During the days of intaiviu inges 
tion, these effects yyere intensified and the subjects found difficulty in pei 
forming their laborntorj and depai Imental work The synthesized fat seemed 
to haye a laxatne effect pioducing gastiointestinal distiess, togetJiei witli 
loose boyyel raoyeinents and loss of some undigested fat Hoyyt-yer the sub 
jects lost no more in bodj yveight dining the intaryin than during the buttei 
period, each individual lost about one pound on each day of the experiment 

StTMMART 

Three healthy 5 oung yyomen served as subjects in five cipenments thev 
Tvere giyen diets poor in carbohydrates and rich in fat, most of the fat being 
m the form of butter during the tyvo 01 three day preliminary periods and 
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m the foim of glj^ceryl trimargaiate (intarvm) in the thiee-daj experimental 
periods Compaiison of these two fats was made as to their effects on acidosis 
produced by the ketogenic diets Quantitative deteiminations of creatinm, 
ammonia, total acidity, organic acids, and acetone bodies ivere made in tweutj- 
four-hour uiine specimens, the peicentage of fat absorbed was estimated in 
one instance 

Large amounts of ammonia, acetone bodies, oiganic acids and titratable 
acids Aveie excieted by the subiects in all of the expeiiments, these quantities 
weie geneiallj^ largei dm mg the peiiods of intarvin ingestion Theiefoie, 
intaivin did not appeal to act as an antiketogenic substance nor to have the 
powei to lessen the degiee of acidosis produced in noimal individuals by a 
high-fat diet, on the eoutiaij, it was probably oxidized m the body with the 
resulting formation of acid substances which tended to inciease the acidosis 
Intaiiin was sliglitly less completely absoibed b3’' the intestine than v as butter 
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BIJUi/DIAai!. FALL OF BLOOD CHOLLblLKOL AFiLK FATING 
OR AFTER in&lAiMINL INJECTION A STUDY OP ITS 
PinSIOLOOJC SIGNIFICANCE*^ 


B\ BEVU^IO^T b CORKLLL t MD lORONTO, CANADA 


INTRODUCTION 

W HILE woiLiHq uiidti Di AarfielcI 1 LoUet-opc, as a Diilce Uimersity 
Jledieal Reseaich PelIo'\, at tlie Johns Hopluus School of Medicine in 
192G, I ohsei\cd a tall in the blood sciuin cholesterol of a dog immediately 
after eating a lucal be^cial icpctitions iismg a modification of Saekett’s 
technic suggested persoualh ha Peilsueig, confiimcd this phenomenon Dr 
Lougcope considered tlie mattei noith> of fnithei attention, but onlv witlun 
the last eiglit months haae I been free to letuin to it 

The accuiate tceliiiics both foi blood and tissuu cliolesteiol ivhich I devel 
oped for l^^ onn use ha\c been desciibed oisenheie/ and it need only be 
stated heie tint the^ nere ■well suited to the compaintiTe natine of this inaes 
tigatiou, and aio dependable to inthin 2 pci cent 

THE F\.CT OF \N IMilEDUTE POSTPRINPIAL F\LL OP BLOOD CHOLESTEROL 

Conftol — It uas first necessarj to 1 iio^ if eating and if the 1 \lthdla^^al 
of small blood samples caused am significant changes in blood \olunae Since 
blood aolume methods employing a dyestuff aic unsuitable i\heic repeated 
samples aie to be tal en, total whds and piotcius weie taken as suffi 

cienflj accuiate indications Foi total solids, 2 c c of oialated irhole blood 
''ere placed in a weiglim,, bottk neighed it once, dried to a constant weight 
at 100° C (usually tuentj fom houis), iiid the bottle again weighed The 
serum piotcins uere estimated b\ letiactomctei leadings tal en at 17 5° C 
and Morked out from Reiss’ table 

Technic of contiol cxpcnmcnts Thi lollounig outline shous the method 
of feeding and blood taking and nas cssentialh the same in all cases, al 
though the times of blood tal mg might laii b> a tew minutes in different 

experiments 

The dog was gi'ven no food oi liquid on the moiniiig, of tlie test 

n 00 A 51 4 to G cc blood taken from \em 
1_ 00 ^oON 4 to G PC blood taken from rciii 
12 05 P 51 Dog; ^\as gircn one half pound lean betf but no liquid 
12 20 p 51 4 to 0 c c blood taken from vein 
1 »0 pw 4 to G cc blood taken from 5ein 

The results aie shown in Table I 

•From the Bantlnfr nnl Be t Chair of Medical Research Unlversltj of Toronto 
ReceWed for publication Mnj IS 1 P '*8 

tResearch Vasfatant Wotk done in the laboratories of Prof I eh ten E Hender on 
^P^ment of PhannacoloK5 Lnhfi Ih of Toronto the expens apfrn5e(l h\ n srant from 
aantlns: Res arch Poundatlnn 


•>09 
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Table I 


Eppect op Eating and Blood Taking on Blood Voldhe 



9 00 A M 

S \MPLE 

12 00^oo^ 

SAMPLE 

12 20 P M 
SAMPLE 

1 50 PM 

SA■^^PLE 

Experiment I 

Percentage bj weight of solids 
Percentage of serum albumin 

22 98 

813 

23 18 

8 49 

23 30 

8 10 

22 17 

8 41 

Experiment II 

Peicentage by weight of solids 
Percentage of serum albumin 

22 46 

7 48 

22 35 

7 16 

22 25 

7 05 

22 27 

7 67 

Expci imcnt III 

Peicentage by weight of solids 

22 65 

i 

1 21 85 

21 84 

21 78 

Percentage of serum albumin 

7 40 

7 38 

7 27 

7 35 

Experiment IV 

Percentage b} weight of solids 

21 65 

21 54 

20 98 

21 25 

Percentage of serum albumin 

7 29 

7 07 

7 05 

7 05 


The results indicate that any blood volume changes caused by eating or 
taking samples of blood aie so small as to be insignificant in then bearing on 
estimations of cholesteiol 

The cholesteiol deteiminations i\eie made usuallj fiom dupbcate anal- 
yses of tivo equal samples of blood and no lesults lecoided ivhere the experi- 
mental eiioi exceeded 2 pei cent Only 3 samples iveie taken, the first be- 
fore eating tlie seeond soon aftei eating, and the thud at a longer interval 
In the folloMing tipieal piotocols, the figines indicate total cholesterol of the 
whole blood, unless otheiwise stated 

HxpeJtmeiH I — Dog Xo 1, mile, -■Vireclalc, weight 2G kilo 

‘Sample 1 12 -10 p M , 106 mg per 100 c c 

Dog fed at 12 48 pm 

Sample 2 1 00 p ai , 137 mg per 100 c c 

Sample 3 3 0 j r M , 156 mg per 100 cc 

Comment A fall of 29 mg per 100 cc, twelve mmiites after meal 

Fxpernneni V — Dog Xo 2, female, mongrel, weight 11 kdo 

Sample 1 10 00 A ai , 219 mg per 100 c c 

Dog fed at 10 03 A ai 

Sample 2 10 15 a ai , 195 mg per 100 c c 

Sample 3 10 32 a m , 196 mg per 100 c c 

Comment A fall of 24 mg per 100 cc after thirteen minutes and persisting ifter 
twentA nme minutes 

Experiment VI— Dog Xo 3, female, mongrel, iveight 12 5 kilo 
Sample 1 9 33 a m , 161 mg per 100 cc 

Dog fed at 9 38 i Ji 

Sample 2 9 46 a ai , 142 mg pei 100 ct 

Sample 3 9 56 a ji , 133 mg per 100 cc 

Comment A fall of 28 mg per 100 c c mtlun eighteen minutes ifter eating 

Experiment VII — ^Dog Xo 3 

Sample 1 9 34 a m , 171 mg per 100 c c 

Dog fed at 9 38 am 

Sample 2 9 46 am, 151 mg per 100 cl 

Sample 3 9 52 am, 139 mg per 100 cc 

Comment A total fall of 32 mg per 100 cc oier a period of eighteen minutes after 

eating 
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Expemnent X— Dog >,o Z (Note Figitrea Tcpreacst totai pUama eholeatero} ) 
Sample 1 12 57 r II 165 mg per 100 c c plsama 

Dog fed 'll 1 00 I M 

Sample 2 3 11 rw lo^ itig pet 100 ce plasma 

Sample 3 1 17 pji 135 mg per 100 cc plasm'i 

Comment A fall of 2i mg ptr 300 ct plasnn during sucntccii minuks 

It IS oi interest to note tliat the injtctioii of histamine either alone or m 
combination -with a meal piodnted smiilai ic^ults as shonn m the follouing 
protocols 

Expcnnicut Z.J — Dog Nt mnli inongnJ utiglit 11 kiJi 
‘^Tinjik 1 1 07 p M H6 mg pei 300 cl 

liist nniitc (l> » mg to the kilo ) subLiitan 
eoiislt at 1 10 P M No food 
Simple - 1 is I M 1 -t mg jtr 100 t c 

Sample 3 3 ^0 i ii 1 1 > iii^ per ItJO c i 

Comment The ixijeetjou of Juafnnmu was followed hx n fall of 31 mg jicr 300 
ce, within twentj- miniitis 

Experiment SIJ No 3 

STiupk i f \ M I i mg |Kr lyo t c bltol 
iristaiiiiut (0 2 mg to the kilo nt >S i >i ) 
submt iiieotislv 

Dog fed iisufil OIK 111!/ jionml mint it ^ \ 5i 

^Tin[»Io 2 10 J(» i M 13 mg per 100 lc blood 

^uiipk 3 10 .0 \ Ji HO mg per 100 cc blood 

Comment V fnll of 31 mg pci 100 ce in twcnti one mmutus nftcr a meil anti 
Instaonnc 

Exfcriineni XIII — Dog No t (Nott Dog mub st\i\ed two <U>8 before expenment ) 
Sample 1 10 3/ \Jr 213 mg per 300 cc blood 

Hiatamine (0 125 mg to the kilo) siibciifancousb 
at 10 18 % M 

Usual meal of nicit ut 10 .0 \ >i 
Sample 2 JO 30 ^ 'i 1*1$ mg per 100 ec blood 
Sample 3 10 4-t \ v 1^1 mg pci 300 cc blood 
Comment A fill of mg per 100 ci hlood atter twenty seven mmutea 

Prom these expeiimeuts ns -npll is iieivili a do/cn otliei similar ones, the 
conclusion nas draini that folloniiig: a meal oi histamine injection or both 
there oeems, during the immediate postpiandial period i fall in the total 
cholesterol of the blood of the older of 20 to 30 mg per 100 c o There seems 
to be no refci ciice lo this phenomenon in the exteiisn e Jitcritiu o of cholesterol 
although it Is nell Inioivn tint a rise occias latei due it is thought to tlie 
absorption of cholesterol from the food 

While its significance is not peifectlj clear to me I at first suspected 
that the cholesterol Jeaiing the blood «ent to the gastiie mneosa to prepare 
that tissue, in some nai, for the noifc of stcrefing gnstrio juict 

To determine this point a ti pe ot experiment was densed bt which the 
stomach wall could be sampled before and aftet the injection of histamine 
and eomparatitc estimations of cholesterol made 
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THE TOTAL CHOLESTEROL CONTENT OF THE GASTRIC MUCOSA BEFORE AND AFTER THE 

INJECTION OP HISTAMINE 

2 he teeJinic was to put a fasting dog undei ethei aftei taking a pielimi- 
iiaiy sample of venous blood (Blood Sample 1) The abdomen was then 
quick] V opened, the stomach mobilized into the wound, and its contents 
waslied out thiough a small stab wound neai the gieatei cuivatuie By means 
of tvo pans of laige bioad-ligament clamps, so placed that then points ovei- 
lapped, a pouch of the antenoi wall of the stomach was completelj shut oft 
from the circulation and left thus until neai the end of the expeiinient This 
pouch constituted Tissue Sample A The dog ivas then given histamine sub 
eutaneouslj About ten minutes latei a second sample of venous blood was 
taken (Blood Sample 2) Aftei about fifteen minutes moie, a final blood sam- 
ple was taken (Blood Sample 3) Then the gastiic juice was drained fiom the 
stab wound into a beakei Next, the second sample of tissue (Tissue Sample 
B), slightly laigei than A, was quickly lemoied from the posteiior curvatuie 
Finally Tissue Sample A, distal to the clamps, was lemoved and both samples 
placed in glass-stoppeied bottles to pi event loss of iveight bv evapoiation 

Conhoh — Meielj putting a dog undei ethei was shown in 3 expeiiments 
not to affect the blood cholesteiol level appreciably The above stomach op- 
eration, but with the omission of histamine injection, was carried out, with 
lesults as shown m Table II Any eiioi in tissue cholesteiol estimation due 
to blood contained in the tissue was ciicum\ented by estimating this blood 
faetoi, as described in the paper on methods’ and deducting it from the total 
Prepaiatoiy to tissue analysis, the mucosa of Tissue Samples A and B was 
carefully dissected fiom the musculai coat and at once weighed in the fiesh 
condition, the figures lepiesenting ivet v eight Foi lesults of these expeii- 
ments see Table II 

Fiom a studv of Table II it is seen that where lustamine vas injected, as 
in the fiist 4 cases, the blood cholesteiol fell as was to be expected fiom m-y 
eailiei expeiinients, but that in the contiol expeiiment vhere the operation 
was earned out vithout histamine the blood cholesteiol lemained constant 
It will be seen, also, that in the histamine expeiiments theie nas a slight 
deciease of tissue cholesteiol in Sample B which lemained in the cii dilation 
This deciease uas of the following order, respectively, 0 009, 0 036, 0 039, and 
0 015 pel cent, but that m the control expenment, where no histamine vas 
gi\en, the cholesteiol figures vere onh 0 005 per cent apait and in the oppo 
Iite diiection Finallv the greatest diffeieiice in the tissue cholesteiol figures 
was 111 the second and thud cases, aiz, those in uhieli some appieciable gas 
tiic secietion oceuiied 

It vas suggested that since the secieting poitioii of the mucosa actually 
lost cholesteiol," this substance might be escaping vitli the gastric juice, just 
as It does in bile An expeiiment planned to settle this point showed only the 
merest trace of cholesteiol (estimated at y,o mg per 100 e c ) in the gasfnc 
juice, but this expeiiment should be repeated in a Pavlov dog 
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Tabee n 

Tnt CnoLESTrpoL of C\STnr Mucosv Bfjore and Aftff IIistvmivf 


Ct 

DOQ 

(KILO ) 

inST\MlNE, 

tsUBCUTVN 

EOU'?L\ 

(QM) 

TOT\L ( IlOLVsTn OL 
'JO IKK lOfl cr 

1 ULOOI) IN MIA>01> 

I SVMPLES 

I T0T\0 CUOLFSTEKOL IK 

I wocost svaiiLFs con 

RBCTFD FOlt (ONrMKtD 

»U)on wn E\i ui-ssto ik 

I FllCFNT\flt in WHOIir 

OVOTRIC 

SECttFlJON 



' 1 

- 1 

1 

[ swrif i 1 

n 1 


.bO 

0 00 

101 1 

n- 1 

HO 

1 0 10 ) I 

o_»i 1 

None 

lt4 

0 03 

1 18/ 

! 

1 

100 

i 

0 __0 

0 1S4 

N 

Free IlCI = 7 c t -Qy-lS'iOlI 
roiiihme/l icjil = 

% 

42 Cl 

127 

0 04 

1 -8 


1 I"0 

1 

0 1 

1 0 _ 0 

\ 

Fio(vIiri = 3rce-^NnOH 
N 

r’omhmod = GO t c 

I'lO 

0 05 

i«t 

\ r 

1 1 


0 H 

None 

Control dog 
no lustimmo 

1 

180 1 

1 

184 

0-M 1 

0 300 

1 

Nont 


Aiiotlici siv'scition IMS tint nlflioivli tlio blood eliolesteiol shows a fall, 
this depression is the lesultnnt of two opposite influences and tint certain 
tissues iiiiglit letiialli be lelensiiig eliolesteiol to the blood stream in sieiv of 
a marked deposition elsenheie 

Since it IS wcil known that eliolesteiol is eTcieted in the bile, it was con 
sideied wist to studs the cholesterol content of the Inei after histamine in 3 eo 
tioii All esperiment was deiised wheiebs the Inei could be sampled befoie 
and after histaniiiie injection 11ns was accomplished bs the use of elastic 
bands clamped ti„htlj about the lobules which pioject fiom the anteiior edge 
of the oigan and cutting olf the sample distal to this point of constriction 
The infenals of blood tal iiig and tissue sampling weie similai to those in the 
stomach experiments the histamine being gncii after the first samples of 
each had been tal eii, and the other samples removed at fifteen to twenty miii 
ute Intel sals aftei the injection in such a way that blood samples were nearlj 
simultaneous w itli tissue samples of the same number, e g , Blood Sample 2 
was taken at the same time as Tissue Sample B, etc (For results see Ta 
blelll) 

Obaioiislj these results show no detectable uniformita, such as one would 
regime to entisage a plijsiologic process, in some an increase, m some a de 
crease, and in some a sfafionai’} level was obtained It seemed stiU quite possible 
how ever, tint the liver might be the organ chieflj responsible for removing the 
cholesterol from the blood after an injection of histamine Possibly cholesterol 
shares with glj cogen a noniiiiiform distribution within this organ Again, as 
Origaut has long believed, cholesterol may be lapidly changed in the liter 
perhaps oxidized to cholic acid Eitliei or both of these two possibilities 
would, of course, render ant intelligent comparative estimations exfreineli 
difficult of accomplishment 
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Table III 

The Cholesterol op the Liver Before and After Histamine Injection 


■\VT OF 

DOG 
(KILO ) 

histamine 

SUBCUTAN 

EOUSLl 
(GM ) 

TOTAL CnoiiES 
TEROL, MG PER 
100 C C BLOOD 
IN BLOOD 
SAMPLE 

TOTAL CHOLESTEROL IN MU 
COSA, SAMPLES CORRECTEI 
1 FOR CONTAINED BLOOD AN! 

expressed in percentage 

BV HEIGHT 

\ 

\ 

1 GASTRIC SECRETION 



1 

2 


IlH^H 

B 

c 


lo 5 

0 03 

161 

148 

148 

0 266 

0 285 

0 253 

N 

Piee HCl = 65 ec -j^NnOH 
N 

Combined = 2 5 c c -^NaOH 

13 2 

0 03 

195 

i 

137 

140 

0 221 

0 212 

0 220 I 

N 

Free HCl = 30 0 c c ^NaOH 
N 

Combined = 12 7 c c -gy-NaOH 

16 0 

0 04 

223 

168 

153 

0 215 


0 260 

N 

Free HCl = 55 0 c c -jj^NaOH 
N 

Combined = 12 4 c c -^^NaOH 

IbO 

0 03 


BBI 

116 

0 226 

1 187 1 

0 213 |: 

Not examined 


I then decided to find out what would happen if histamine weie given to 
an ammal in whom the Iivei ciiculatioii was largely tied off or diverted 

Technic — ^Pioin a dog undei ether a pieliminary sample of blood (Blood 
Sample 1) was taken The abdomen was opened and, as lapidly as possible, a 
curved, biass, paraffin-coated cannula ivas inserted between the poital v§m 
and the inferioi vena cava The poital vein was then tied betiveen this pomt 
and the liver and the hepatic aiteiy found and ligated The congestion of the 
visceral aiea caused by the initial clamping, while doing the eannulization, 
lapidly improved once the cannula uas functioning, although some cianosis 
lemained throughout the cApeiimeiits Histamine uas not gi-ven until the 
congestion of the Msceia had visibly improved, usuallj at a period of fortv 
minutes fiom the time of taking the fiist blood Thereaftei Samples 2 and 3 
weie taken at fifteen to tveiitv minute intervals Total solids weie done on 
the blood samples and although onlv sbglit variations uere noted these have 
been taken into consideration in tabulating the cholesteiol figiues for the 
blood (Foi lesults see Table IV ) 

These figures indicate a viitually level condition of the blood cholesterol 
The slight fall in tu o of the cases is in no v\av comparable to the gi eater fall 


Table IV 

The Behmior of Blood Cholesterol After Histvminf Injection Wiifn thf Livfr Is 
Uroelt Excluded From Circulation 


weight of 
dog 
(kilo ) 


10 5 
117 
14 5 
20 0 
10 0 


histamine 

injections 


TOTAL cholesterol 
(MO PEE 100 CC blood) 
IN BLOOD SIMPLES 


(gm) 

1 

2 

3 


176 

171 

176 


ISl 

ISO 

188 


169 

164 

(Spoiled) 





175 


398 

203 

190 
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seen in instances where the Inei is intact Possibly in an hepatectomized 
dog e^en this slight fall would not occui, since as long as the Inei remains in 
the bod^ some slight circuhtion tal es place in it chicfl\ from the back flo^^ 
from the inrenoi \cna ea^a 7hcse expeiimciits \wth poital “vein cannulae to 
the interior ^tnn ca^a ait i ot tonsidcred eiucial c\peiinients to settle the 
question nhich Ins been ad\'iiiced b\ tins paper but fho\ suj,gest in a bioad 
naj that tht Ii\er is the oi^an winch cithci diitcth oi indirecth, lemo'ses 
cholesterol fiom the blood attei m injection ot histamine 

Adopting this as a woiiin^ Inpotliesis the fiuestion arises, whj does 
cholesterol to tlie Inci » One cannot inoul the idea that this determina 
tion of cliolostciol to the Inei subsciies m some wa\ the j^eneial piocess of 
alimentation Jt is issocinfeel with entin^ ind witli the iniection ot a well 
know 11 gastiic e\citaiit histamine 1 h it it is mou oi less specific to nhmenta 
tion IS sne,e.esteel 1)\ a fuitlni suns ol evpeiimcnts in whicli one can show 
that no such fnt< ol liloofl clioleslciol accompanies olliei well 1 nowii t%j)es of 
Iner acti\U\, foi evainiih ^l\ cOp.encsis and ^.h cop^enoh sis 


L\PEnrMI-NT TO DUniMlNE II DLIUNG GL\tOGENESls, \\V CHVNOE OCCUlb IN 
TIIF LC\ EL OP THE BLOOD CHOLESTEROL 


Technic — A fastiij^ do^ was intiavenous injectjon oi 90 c c oi 

20 per cent glucose blood samples bciiie. taken befoic and at twent\ three 
and fift^ so^en mimitos aftci tin iniection ihese tluec blood samples were 
subjected to jylucose and cholostoiol estimations 


( lucotr 

Sample I OOJ/ pir tint 

Sample 2 U248 per tint 

Sample 3 0 080 ptr ccut 


Total Cholciierot 
132 mg per 100 cc 
mg per 100 c c 
1 3 nij, per 100 c c 


The percentages of total solids in the time specimens ran 25 2 25 8 and 
25 8, and tile ■vaiintidns in tlic elioli'^tmol fi„uris me nitliin the expeiimental 
erroi 


experiment to DITEKMINE II DURING GLrCOGLNOLISIS VNl CUVNGL OCCURS IV 
THE LE^^:L OI THE BLOOD CHOLESTEROL 
Icchluc — dog was fed large quantities of glucose foi two da\s pi cm 
ors to the experiment An initial blood sample was then tal on on the fastin„ 
dog Then 0 3G mg of adienahn was injected siibeutaneonsh After three 
Rnd one half minutes a second saiiii>lc of blood was taken Two niiniites latei 
^ second equal dose of adienahn was pi'cii Qwo fiutlier blood simples weie 
taken at five ind fifteen minute infeivals 


Sample 1 
Sample 2 
Sample 3 
Sample 4 


Glucose 
0 081 per cent 
0 087 per cent 
0 082 per cent 
0 081 per cent 


Total Cholesterol 
142 mg per 100 c c 

340 mg per 200 c c 
148 mg per 100 c c 


The percentage of total solids in the first and last two specimens ran 26 1, 
23 2, and 25 1 
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These two expeiiments mclicate that in its activities relative to glucose 
the livei may function Avithout attracting eholesteiol from the blood 

Even a meal of 190 giams of pine glucose and nothing else caused in a 
dog the following eholesteiol blood changes 

Simple 1 142 mg pei 100 e c (befoie eitiiig) 

Simple 2 147 mg per 100 ce (iftei fouitceii minutes) 

Sample 3 13S mg per 100 ec (ifter twentj fi^e minutes) 

ivliicli indicate that it is the act of eating, lathei than anj' paiticulai chai- 
aetei of the food which occasions the fall in blood eholesteiol 

Is the deteimination of eholesteiol to the livei piepaiatoij" to the secie 
tion of bile? I have injected histamine and noted the bile floiv fiom a gall 
bladdei fistula, but although the blood eholesteiol undeinent a chaiacteiistic 
fall theie ivas no increased bile flon and the amount of eholesteiol in the bile 
did not inciease and vas of verv negligible amount Bile salts aie about oui 
best so-called cholagogue, but the injection of 10 c e of a 10 pei cent solution 
of sodium cholate caused, in my hands, an inoease of blood cholesterol horn 
143 to 161 mg pel 100 c c of blood This is in accoi dance ivitli our conception 
of cholesterol as a protective antiheinolvtic substance, being evoked in re- 
sponse to the adnimistiation of a heinohtie salt 


DISCUSSION 


The only practical point aiisiiig fiom this work is tJie fact that eating oi 
injecting histamine causes a fall in blood cholesterol of from 10 to 30 pei cent 
This point should be taken into consideiation in all estimations on animals or 
on man (Incidentally, human blood shous an identical behaMoi after the 
subject has eaten, as I maj point out in a subsequent paper ) So fai as can 
be judged at present, there is considerable evidence that most, or peihaiis all 
of the cholesterol leaving the blood goes to the livei The reason for this 
hepatic deteimination of eholesteiol is obscure but it seems to be associated 
vith the process of alimentation and may oecui ludependentlj of am gastric 
secretion 


CONCLUSIONS 


1 The total eholesteiol of the blood of the dog falls from 10 to 30 pei 
cent Avithin ten to tliirtj minutes after eating or after the injection of 
histamine 

2 Some evidence is presented to suggest that the cholesterol u Inch leai es 
the blood goes to the liver 

3 The significance of tins hepatic deteimination of eholesteiol is not 
clear, but it seems associated specially ivitli the bodilv function of almienta 
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BIIilRUBIiN V \OYTOXXC SUBSTANCE 


EXPEPIilENTilI/ &TUD1 OF BILIFIJ^)I^ Ih IIeART Lu^O PREPARATIONS 


Ba 0 II llomuLL MD PuB Chicago 

"DIEIBUBIN lias been lefprrod to fiequenth as the toxic substaiiLe m bile 
■*-' (Boucbaid ‘ lung and Steiiait'' Ivmg, Bigloii and Pierce^) To it has 
been atfiibuted tlie dokterious sAmptoais found in the saiioiis tjpes of jauii 
dice such as itching, bradjcudia iircgulni Iieait, and albimiiiiiiin 

Tno patients iiitli jaundice came to mj oflice recentlj One had slightlj 
pigmented sclerae and skin There was a small amount of pigment lu the 
urine and blood serum but she had intense itching, definite bradj cardia, and 
marked iircgulariti of the heait The other patient had i eerj intense 
jaundice, the sclerae, skin, uiine, and blood serum ueie \eiy bigblj colored 
She had 110 itching, the hcait «as icgular the rate «ns normal and the 
urine contained no albiuniu These two patients were normal iilicu exam 
nicd a few niontlis preuoush and thcic was no othei intcisening illness 
Theie was a marked ineerse pioportion between the pbjsical findings and 
tlie intonsita of the pigmentation 

PievioHS studies' have been made with bile and the vauous constituents 
of bile, but it was tbouglit advisable to eliminate as main variables as pos 
sible and to test the action of pure bilirnbin on the heart in heart lung 
preparations Tins preparation prevents the action of the liver kidnejs, oi 
otliei organs eithei as a modifying, detoxicating, or extracting agent of bile 
pigments when eiieulatiiig in the blood 

The biliiubin was preiiared from beef gallstones by a modification of 
the method of Orndorft and feeple' The purity of the bilirubin was detei 
mined bv the spectiophotomctiic chemical, and microscopic methods the 
bilirubin with which this woik was done was of a verj high degree of puritv 
and IS the same clieiuical substance as that found in the blood serums of 
humans and dogs with jaundice and also that found in normal blood 

The appal atus used in these experiments was essentiallj the same as 
that used bj Kiiowlton and Starling and Laiubeit and Kosenthal ' It w is 
modified and adapted for use with one dog The apparatus consisted of a 
venous reseivoir with a tube leading from the braeluooephalie aiterj to it 
and another tube leading fiom the leseivoir to the superior vena civa A 
three waj cannula was inserted and securelj tied in the binehioeephalic 
arterj or aorta One way went to a merciuj manometer which leeorded the 
heart action and blood piessure on a kvmograph The tube leading to the 

From the Hull Plijalolo^rfcaJ Laboratorle** of The Unhersltj of ChlcAffo 
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reseivoir passed through an air-tight pressure chamber in nhich mercuiy 
incased the rubber tubing This glass pressuie chamber had tuo side tubes, 
one connected with a second mereurj' manometer, and the other mth a rub 
ber bulb foi changing the pressure When the pressure was set at the place 
desired, the tube leading to the bulb Mas clamped, thus a constant aitenal 
resistance m as established and maintained Betn een the resistance chamber 
and the venous reservoir was placed an ini erted 250 c c flask which acted 
as an an cushion causing a more e\en floii of blood into the leseivoir The 
leseivoir vas of glass and had a capacity of 500 cc Theie vas a large 
opemng at the uppei end and a smaller one at the lower from vliich a tube 
passed through the lower end of the watei chambei The tempeiatuie of 
the ivater ui the watei -jacket was mamtamed bj^ tap water flow and also 
by tvo electric light bulbs which were legulated by a theimostat also im- 
meised in the same vatei The blood passed fiom the venous leservoir bj 
vmy of glass tubing and lubber tubing to the superioi vena caia thiough a 
second three-vai cannula The fluid wai contained a tlieimometei ivliich 
leeoided the temperatuie of the blood just as it euteied the heart 

The dog Mas anesthetized Mntli ethei,** the \agi isolated tiaehea cannulated, 
artificial lespiiation begun, and the vagi sectioned The respiiation uas main- 
tained at a constant lolume and uniform latc bv an automatic maclune con- 
nected Muth the an piessuie sjstem The chest M'as opened on the left side 
and the claMcle and all the iibs M'eie cut doMui to the diaphiagm so that there 
Mas good exposuie of the mediastinum The internal mamillaij vessels Meie 
tied and cut, the phrenic iieiwes Mcie sectioned, left subclavian artei-j and 
azjgos \em M'eie ligated Ligatiucs Meie placed aiound the superior lena ca^a, 
biachioeephahc aiteiA, infeiioi lena caAa and aoita 

Then twenty-five milligrams of hepaiin (HowelP) pei kilogram of weight 
of the dog Mere dissolved m ten cubic centimeters of phvsiologic salt solution 
and injected intiaAenouslv This amount of heparin Mas found sufficieut to 
prevent clotting duiing the entire evpeiiment It is extiemelj important to 
see that all bleeding has been stopped The evtiacorporeal sistein M'as tested 
out to see that the tubing and lessels Meie of the propei temperature and 
could be maintained The heparin having thoroughli circulated, the salt solu- 
tion M'as emptied fiom the reseivoii si'stem and tubing The brachiocephalic 
artery M'as ligated and the aitenal cannula inserted and securely tied distal 
to the clamped vessel This clamp was immediately removed and the heart 
allowed to pump about one hundred fifti cubic centimeters of blood into the 
leservoir, then a clamp Mas placed on the tubing distal to the cannula The 
return tubing and cannula were aUowed to fill M-ith blood from the reservoir 
and clamped It m as important that this tubing contained no air The superior 
.ena cava was ligated and a clamp placed on it near the heart, then the venous 
cannula was inserted and tied A screw clamp was put on the i-ubher tubiug and 


. - attempted, such as Intraienous and intraperltoneal 

• Se\eral ineUiods _ narts of trlchlorioopropjl-alcohol (Isopral) and one part 
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llio other clamp rcmo^ed from the \ran The clamp on the artcnal system 
again lemoacd and the heart allowed to pump blood continually into the 
lescnoii, then the Iigotiiie about the aorta iias tied, the abdomen compressed 
and the inferior itni ea\n ins slowh occluded as the scieii clamp on the 
lenoiis nihhci tubing nas sloiilj opened thus completing the tiansition to 
the heart lung prepantion Tins clniigc must be made qiiicklj and accuiafeli 
Lxtiemc eaic must be used to tie oti all small vessels iihich niai cause loss 
of blood fiom the non sistcm I'uqiuiitlj small anonnloiis vessels uere found 
oil the postcrioi surf ice of the piOMiiinl portions of the superior lein caia 
and the brachioecplmlie aitcii, also on tin other ligated vessels 

The rate of blood floii must he oaufiilli regulated so that the blood level 
111 the itserioii is constant IVheii this is constant it is appaieiit that the 
heart IS recoiling and dischaigiiio blood salisfactorili , neithei being over 
loaded noi undci ii oi ked Tins tloii oun be isliblished bi carefnllj balancing 
the pressure sistem on flic iitcinl sidi iilmh icguhtcs the effeieiit flow of 
blood, iiitli the size of tin lumm of tiu tubing on the afferent side This 
latter is regulated nith a sereii clamp The chest is non closed and electric 
pads applied to the bodi of the dog to aid iii mnintainiiig tlie temperatuie of 
the heart and lungs 

By this method llio comiikti si stem cm be maintained iiith two hundred 
to throe hundred cuhio ctiitimctois of blood tint is the blood from the one 
dog The preparation cm ho I cpt iioikmg mreli foi two to four hours Tic 
blood nas autogenous and oontains no ostrmcoiis substances eveept whatevei 
ether maj remain from tlic aiusthctiznlion and the liepann which was dis 
solved in ten cubic centimeters of salt solution 

The bUimbin nas dissolved m i iiioiis solutions sucli as sodium caibonate 
one per cent, sodium lijdroaide one jici cent lumiaii seiuro and dog serum 
The solutions neie iiaimcd to tlie Icmpeiatuic of tlie blood and poiiied into 
the reserioii oi injected into the laibbii tubing on the venous side bj means 
of a syringe and needle 

Bilirubin was put into tin blood m nine dogs with heart lung propaia 
tions Tile concentrations laiied but loncbcd a mavimiim of 2 2 giams per 
hter A largei amount could not be used bceaiiso the qiiantiti of sodium 
carbonate nccossaiy to dissolve it would become so great that the increase in 
the blood alkalimtj would itself affect the heart The quantitj of sodium 
carbonate added to the blood in these expeiiments when tested bj itself in 
the control ovpenments did not affect the heait Obseivations with the van 
den Berg reaction have showed that bilirubin is present in normal human 
blood serum m amount of 1 to 2 mg for each 100 cc necoiding to Greene 
Snell, Walters and Roundtree “ Thev also state that in ohstiaictiv e jaundice 
the serum bilirubin with direct test maj rise as high as 30 mg foi oacli 100 c e 
Greene and Conner'” report one case following a hcmoljtic crisis with an in 
crease of serum bilirubin to 26 2 mg for 100 e c blood 

There were slight variations in the pulse rate coircsponding (o the usual 
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rib 1 — ^Uob hontUmgr piepaiatlon Etliei inostliesla until tlio ceicbial \(.s3ol«f weie li„atecl total blood In the ststcm 240 co Bill- 
lubln 0,. glam dissolved in sodium carbonate uas put In tin, blood No effect was detected in thlitj minutes continuous tracing so 0 I 
gi im moio of the same pieparatlon was added This tiacing nas continuous for two horns Theie was no effect The bile salts weie added 
and the lesponse ms Immediate Concenti atlon of bilhubln 1 GG grams per lltei of blood 






Flp 3 — Pog heart lung preparation phe cubic centimeters of whole gall bladder bile of log was put Into 300 cc blood In rcscrvoli Heart 
action irregular amplitude Increased then rapid change to regular beat wUh slower rate, \tropino caused still slower rate adrenalin caused slight 
increase tn rate but second addition of bile can ed marked stimulation In *otc and amplitude 
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\aijatious 111 the coutiol lieail-luiig preparations The blood pressuie did not 
change in anv instance The fat about the heart also tlie lungs became deeply 
coloied, and on letting tlie blood cells separate from the seium the latter had 
a deep oiange appeal ance 

Poi compaiison and to see that the licait would leact as in the intravenous 
method, sodium ghcochohite 0 062 pei cent caused immediate fall in blood 
piessuic, iiiegulai hcait cessation of actnitv, Milli acute dilatation of the 
whole heait 

Sodium (holate 0 47 jici tent caused iiiogulai hcait action and fall in 
blood pleasure 
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I /a * — Dor Ik tit-Uinff picpatntlon «Jo<IIum gh cocholiiti. 1 gianiJ* per 1000 cc of 
blootl capgtd «?lo\\ fnll jii blood pressure and rate ri\o grnms per 1000 cc caused acute 
cardiac dilatation uUliln hI\ ndnutcM 
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Dee /t ;?at BlCOD IN sysTfPI 301 " ^evTC VIUTAtteN or HEART 

ETHER HEPARIR VtttTRIOLES HELP XtOcs. BLOOD 

NIs ■) — Hciut-luiis preparation Sodluiii shcorliointe fi ^7 pinni-’ pel 1000 cc blood 
caused a fill of blood picssuic In ton seconds This uns accompanied b\ hrc^ular heart action 
and rapid acute dilatation of the heart 


Whole gall bladdei bile, 5 ce m 210 cc blood, caused iiiegulai lieaif 
With gioatlA niei cased ampbtndc of beat Atioinnc then caused slowing of 
the late, adicnalm had vcij’’ slight effect, vliilo a second iniection of bile 
caused a maiked incicase in amplitude of beat, also inciease of the late, but 
this was soon followed by cessation of licait action What appealed at fiist 
to be the stimulating action of bile, quicldy paiahzed the heait 

The hearts in these lieait-linig piepaialions of dogs did not demonstiate 
an> action of bilirubin, neithei as a stimulant iioi depiessant The same 
prepaiations and similar piepaiations showed definite eftects from whole gall 
bladder bile, sodium glycocliolate and sodium cliolate The toMc poition of 
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ULOOD DILlRUniN 
\OLtrME pvr cfnt 

DOG C( OM CO C 

Kl-JOIil- 

HEXnTRXTC 

MIAUTFS 

2 0 10 

20 

HI FOUi- 

ni ODD PPESSUKh 
\tI\UTFS 

2 0 10 

80 

1 


0 1 



100 

150 



144 

144 

141 

144 

144 


000 

0 2 


16S 

174 

180 

178 




120 

120 




0 1 


180 


102 

180 


lie 

114 

112 

112 




0 1 

0 20 


108 

170 


170 

IIS 

lie 

lie 

110 

112 

1 

210 

0 20 

0 11 

102 

102 

120 

120 

120 

144 

1(4 

114 

144 

141 

i 

180 

0 20 

0 11 


174 

170 


180 

120 

120 

120 

120 

120 

5 

200 

0 2 


100 

IOC 

IOC 

loC 

100 


100 




0 

200 


0 00 

120 


114 

114 

114 


100 




7 

180 






lOS 


04 

04 

04 

91 






224 

210 

B!t!H 



94 

04 

94 





01 


lOO 

204 

Rifl 



04 

04 

04 





01 

0 22 

108 

204 

210 

204 

108 

04 

04 

04 

94 

94 

8 

240 



ISO 

180 


174 


102 

102 

102 

104 




0 2 


174 

174 

17 t 

ICS 

172 

104 

1C4 

104 

ICG 

ICG 





172 

174 

174 

178 

178 

170 

1G5 

101 

101 

101 

0 

150 



141 

100 




100 

IOC 






0 05 

0 0(. 

117 

147 

144 

141 

144 

100 


lOG 

100 

IOC 


iJie bilo (cliol.itc radiCAl) c.iubed a Inll in tlie blood picssiuc, dimnmtiou m 
the heait latc, increased ainpliUidc of beat followed by dccicased amplitude, 
irregulai ilij'thm, and acute dilatation of the aniicles and ventricles 

CONCLUSIO^ 

Bilirabin has no eflcct on the lieait 
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HEMOAGGLm INA riO\ 

II HEMO\nOLUTIN \TI0\ IN THC BLOOD Or BOMNES* 


B\ WvijNEi AE Js-VRsiiNtR B i> MD FACS Sevttle 


A/TANI jiuestigntors liaAt studied agglutination in the blood of animals 
and although the clumping phenomenon has been frequently observed, 
serious effort to establish t\poi> lias met with small success The laboraton 
findings, for the most part hnae been contiadietor\ and no satisfactory group 
mgs ha^e been dofiniteh determined 

HISTORY 

Hel toen, 1907 aftei a stud\ of cross agglutination in a senes of cases in 
animals, including hoi ses cattle dogs guinea pigs and rabbits, u as not able 
to find an% isoagglutination Ottcnbeig and Fiiedman, 1911 found tliiee 
groups in steeib Ingobugsten 1012 found fiac positive agglutinations in a 
senes of pings of forti cats Il< could not hoirever establish am fived 
groups Pishbeiii 1919 found occasional agglutinations in rabbits sheep 
suine and cattle, but none m fxogs The cliirapmgs appealed fai less com 
mon in animals thin in man and seemed to bear no relation to coloi oi lace 
AVesziehk^, 1920 could find no isoagglutination in inbbits, guinea pigs chick 
ens, or cattle hut did find clumping in the blood of svano dogs and liorses 
Landstemei and a an dor Sebeer 1924, found three gioiips in horses Walsh 
1924 also found isoagglutination m hoises but could establish no definite 
types Smcler, 1924 could detect no clumping in rabbits, although lie tested 
most of tlie common strains Landstemei and Miller 1925, in typing monkeas 
and anthropoid apes established four gioups, almost identical with those 
found m man Witli the exception tlierefoie of this last group of animals 
little has been definitely settled and until many more ta pings haae been made 
and those on a much large: scale the question must remain in its piesent 
chaotic state 

TECHNIC 

The technic emploaed in this paper folloavs in geneial, the tcchnic out 
lined in ma former pnpei Ilemoagglutination m the Blood of Infants ’ 

I The open slide agglutination method aaas emploaed All readings avere 
made by the micioscopc 

H The boanne blood aias secured from ta\o sources the thoroiighbied 
Holstein heid of the Western Washington Experiment Station, and the beef 
cattle of the Prve Packing Co 

m The blood samples aierc collected in paired, taaodram aials one 
^mpty, the other partla filled avith 1 per cent sodium citrate m normal salt 

From the Bacterlolog> Department Universltj of aan»hJn£rton Seattle 
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solution All readings -were made while the specimens weie fiesh, i e , withm 
torty-eight hours after collection 

111 cioss-typing one bovine blood ivith another the following isoaggluti- 
nation results were obtained 


ISOAGGLUTINATION' 


T\BLE I 

hisuiTS 01 CitossTiiiNo Bo\im Bfd Cflls With Bomne Seuum, IIoisthn Agmnsp 
IIOLSTUN \Ml DURIIW AOAINST DurIIVM 


b^RU^t X 


SERUit Y 

0 


0 

R C ^ 


K. C \ 


< A&hS 

PER CENT 

Both positni 

0 

0 

One positn p 

0 

0 

Neither positn e 

ion 

100 

Table 1 shows a senes of one bundled cioss-tj pings between animals of a 

eeitain similai stiaiii of bonnes The number of tests made on Holstein and 

Durham weie piacticalh 

equal All tests pioved ncgatne foi 

agglutination 


T ABLl II 


Bfsults of Cross Taping Bovinl Bed Cells With Bomne Sfruw, Durham 


Against Holstfin 


SI RUM H 


SFRUM T > 

0 


0 

R C D 


R C H 


CAbFS 

PFR CENT 

Both positn c 

0 

0 

One positn e 

10 

20 

Neither positn c 

04 

80 

Total 

80 

100 


Table II shovs a senes of eighti cases of cioss-tjping between Durham 
and Holstein bloods In no case did both tests prove positn e In onlj sixteen 
tests did one show positive, and in each positive mstance it ivas the Duiham 
led cells that clumped Ileie, two animals showed agglutination constantly 
when then red cells weie tiped iMtli Holstein seia, they would not, howevei, 
agglutinate eaeh othei This is shovn best, perhaps, in Table III 


Tabhe III 

Detuled Tabulation of Cross Typing Shown in Tablf II 

HOLSTEIN SERA 
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It ^^lU be seen that Table III, shown above, agrees, in general, with 
Table rv of the Pishbem senes on “Isoagglutination in Cattle ” The red 
eells C and I of tlic beef cattle, in the aboic senes, correspond quite closelj 
to the red eells l\o IX as shonn m liis series No lack of agglutination iias 
obsened in the aboic instanecs neithci iias occasional spondie clumping 
found pcihaps a Inigei series nonld show then piesencc 

It appears from the aboic findings, that tlieic are tiio oi more tipes of 
bonne blood 7’nsf i large gioiip constituting the majoi perceiita„e iihieh 
does not aggliitiimte It is not agglutinated bj the seia of bloods which 
Its own sera clumps Second, a small group that does agglutinate when its 
led cells arc niived iiith sera from the large gionp named above, but iiliose 
o^^n serum cannot cause agglutination 

It appeals certain that the phenomenon of aggluUnation is far less coin 
moil m bonne blood than in human blood The leason is piobablj laigeh 
mathematical, ic due to the pronounced mieqiml grouping that obtains in 
boMiie blood 

It has been sboun tlint iihen the cijtliroeiUs of one animal me mixed 
with the blood serum of anothei but fiom uidelj different species, clumping 
IS a fairlj constant phenomenon It is Inoiin as heteroagghitination and 
IS treated under Tables rV and "V 


nrTEr(>\< olltis \TIO^ 


Tvble i\ 


RrsWTS or AcoLcTisiTiov or IIumin Reo Crccs Miiu Bomse Sehuii 



^OOUrTlKATION + 

milLl'TmATlOS -j 

PFR CbNT + 

PER CEKT - 

100 1 

100 

0 1 

100 



Of the one bundled eases shonn 
cells were mixed nith bonne serum 
per cent heteroagglutination 


in Table IV aboie, nhere human red 
all tests proved positive It shows 100 


TaBI»E V 

REsems or Aoacerm sr.on or Bovine Red Ce^s W.m TrrEs n aud III Amicr 


TYPES 

NO CASES 

agglutination 

+ 

AOOLUTIMATION 

I PER CENT + 1 

PES CENT - 

1 

m 

88 

70 

8u 

66 

4 

1 94 1 

6 



In the senes shown in Table V, bovine red cells were »-ed, resp^ee^ 

tiveljr, with types II and III adult human sera wi another G 

types of sera 6 per cent of the tests proved negative ^ ® 

per cent, for each type of sera used, showed 

with markedly delayed reactions Eoutine w er onlv to be dis 

clump these red cells into the usual charactenst.c eroupiuEs only to « 
parsed again by a gradual diffusion during the quiet interim The same 
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phenomenon was obseived mIicii stiong agglntinatmg seia ^^e^e diluted a 
dozen oi moie times mtli isotonic salt solution, then mixed nith red cells 
and agitated as aboie 


CONCLUSIONS 

1 Isoagglutination is found in the blood of bonnes, although less com- 
mon than in the blood of man 

2 Isoagglutination seems to occui less frequentH between bonne ani- 
mals of similai stiaiii than it does among those of indelj dnergent stiains 

3 The gioupings appeal to be veij unequall 3 pioportioned, a single 
gioup compiising the last inajoiitj of indinduals, this natniallj accounts 
for the tenei numbei ol agglutinations encountered 

4 Ileteioaggliitination, obseiicd nlien bonne seiuni is mixed inth 
human red cells, ajipeais to be a constant phenomenon, it does not always 
OCCUI nhen bonne led cells aic mixed with human serum 
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LABORATORY METHODS 


OBSLRVATIONS ON THE DIAZO IhST IN NEPHRITIS* 


SiLiK II Pola\£*s Pa B , HH Hv\ Ledlkep, ^I B , vnd 
IV iLLiAM Z Ervdkin AB HD Brooklin 


OINCE the ncCKleiitiil disco'<.r\ b\ t)i it an oiangc buff coloi 

^ appeals nbcn the Van den Bei„li lest is applied to serum of nepliritie 
indniduals, setcial other imestigatois made fuitbei studj of the phenome 
non, with the hope of asoeitammg the nature of the chemical reaction respon 
siblc foi this coloi change and its elinieal significance Seseial months after 
Aiidrens’ discos cn, Beckei si orbing indcpeiidcntlj found a positise diazo 
reaction on the scrum of patients suffeiing Iioin seseie nephiitis oi uremia 
This obserser concluded that certain aroimtic acids piesent in the blood of 
these patients sseie responsible for this coloi reaction He stated that the 
acids are formed in the intestines and excieted tlirough the kidncss srlien the 
latter function sntisfactorilj but accumulate in the blood in cases of renal 
insufRciencj 

Heisitt“ found a positise diazo test in each of a senes of tiielic oases of 
uremia Ho suggests that the phenomenon maj be due to cj die amines, 
such as histamine and tji amine He also is of the opinion that the accumula 
tion of these pioducts in the blood is due to poor elimination bj the Icidnevs 
Hesiitt shortened and simplified the test so flint if can be perfoimed in i feii 
minutes The tcehnic is as lollons 


Two cc of Oj per cent alcohol aro added to one cc of blood plasma or scrum and 
tho mixture is centrifuged or filtered One cc of this sopematant fluid or flltrote is 
reraoied lutli a pipctto To tins one cc of clear fluid m added 0w» cc of alcohol and 0 
c c. of freshly prepared dwzo reagent f The mixture la boded for thirty seconds then a 
few diops of sodium hydroxide (10 per cent) are added A rapid devolopment (»f a pinh 
color indicates a positiie reaction This piuh color nta^ dis’ippeir iipidlj 


Eabmoiutch," fiom a studj of 8 cases in nlncb tiie diazo test iias found 
to be positiie, concluded that reaction is found onlj in blood fiom subjects 
shouiiig mailad letention of waste pioducts, iiith lesions such as ndiaiiced 
clironic nephiitis oi acute siugical conditions of the J idnci s p\ onephritis 
rto ’ In a coiitiol senes of 12 cases, siiAeuiig niaiiiH iiom arterial diseases, 


ss-om the Depirtnitnt of Pntliolocj Iho Jewish Hospital of BrooWlTt 
Hccched for publlc'iUon Mnrcli Ir 10 J> 

. , tTJie dJaro rencent Is prcpjiul from two Scpirute solution V and B cacli of i hlc) 
Keeps well 

„ Sol A consists of 1 gm sulplmnlllc add 1 cc concentrated hvtUochlorie add nnd lOon 
cc ulstllled Water 

boJ Ji consists of 0 5 gni. sodium nitrite In 100 cc distilled ^ , 

nt consists of cc of solution V and 0 o c of solution H ire nh mixed 
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the reaction -n as negative This inA'cstigator called attention to the observa- 
tion made that a positive leaction is not ahiays associated vith a fatal prog 
nosis In this connection he cited a case of nepliiitis complicating piegnancj 
with a positive diazo leaction vhich, aftei subsidence of the acute stage, be- 
came negative and the patient lecoveied Three othei cases weie described 
fiom which the authoi concluded that the diazo leaction is of a greatei prog- 
nostic significance as legards tlie time factor than the creatinine in chronic 
nephritis 

Moie recently, Blotnei and Fitz applied the diazo test to the blood of 
several Imndied patients nith carious diseases They also concluded that in 
no case without renal insufficiencc uas ecen a mildlv positne test obtained 
The test was found positne, howccci in 36 patients uith adcanced nephritis 
and renal insulificiencc The\ concluded fiom tlieii obseications “that a posi- 
tive diazo leaction is found onlv in cases of inofound lenal insuffieiencc and 
does not occui in othei conditions ” The authoi s also stated that a positive 
test IS a ceiy ominous sign and is usnallj folloved bv a fatal outcome within 
a short space of time Thee did add, liowecer, that a positne test mac be 
present foi a long intcical ciitliout the immediate development of a fatal 
uremia Anothei of then obsei cations ccas that the phenolsulphoneplithalein 
output in positne cases ccas alccacs locc and that this iunctional test moie 
neailj paialleled the positne dia/o than did the blood uiea 

Prom the contents of the foiegoiiig paiagiaphs, theiefoie, the follocving 
conclusions may be diaccn conceining the diazo test on the blood serum or 


plasma 

1 The test is positive onlj on the blood of those subjects that sliocv 
maiked ictentioii of waste products and not in any othei condition This 
opinion IS empliaticallc expicssed he all the aboc^e mentioned investigatois 

2 A positive test is alccavs associated cvitli pooi renal function as detei- 
mmed bj the canons tests at picscnt available, such ns the phenolsulplione 
phtlialein and the uiea concentiation tests This is especinllj pointed out in 
the papers of Kabinocvitcli and also of Blotnei and Pitz 

3 A positive test is an ominous sign and is usuallc associated with a 
fatal outcome ccithin a shoit time aftei the test is found to be positive 


Being impiessed cvitli the need for fuithei study on this subiect, it was 
deemed advisable to secuie fuithei data fiom a greater number of eases than 
evas heretofoie studied Accoi dingle, obsei vations have been made on moie 
than a thousand cases including a vaiietc of diseases The method employed 
evas the loutine examination foi the diazo leaction of all bloods sent to the 
laboratoiy fiom the hospital and dispensaiy In this wac positive reactions 
^^ere discovered cvheie the clinical oi laboiatoiy evidence did not indicate 
the possibility of such findings Separate recoids weie kept of all patients 
vhose bloods show^ed a definite accumulation of waste pi oducts, but whose 
blood serum oi plasma gac c a negative diazo reaction Some of these patients 
died of clinical uremia as cvill be seen from Table I 
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ON THE DU:^0 TEST IN NTTIIPITIS 

Table I 
Positive Diazo Cases 
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IH 

REVaL rtNCTIOV 
J TESTS, 

BLOOD 

PRESSURE 

O ij 

t htlinlem trace 

100/00 

y 0 

Phthalem trace 

180/90 

■*’ 

Plithnlein trace 


^ ro 

Phthalem tract 

no/70 

7 2 

Phthalem trace 

180/80 

4 5 

14 

Phthalem 21 per 
cent in two hr 

190/110 

160/80 

2 3 

Plithnioin 50 per 
cent in tno hr 

l‘>0/70 

3 7 

Plitlnlem trnec 

110/00 

GO 

Ilitlialcm triee 

210/100 

4 G 

Phthalem 10 pci 
cent m two hr 

170/80 

5*- 

Phthalem trace 

190/115 

66 

None recorded 


190/90 

4 0 

None recorded 


300/100 

7 0 

None recorded (pa 
tient died soon 
After admission) 

240/150 

43 I 

^hthnlem trues 

100/100 1 

43 I 

’lithalcin tr leos 

11V88 

40 ^ 

one recorded (p i 
tiont died soon 
after admission i 

180/70 

1 N 

one recorded 

180/120 ] 

32 P 

iitlialcin tra<es 


>2/72 1 

10 p 

hthalein 90 pir 
cent in tno hr 

1 100/60 

^0 P 

ithaloui tracts 

190/ f 1 , 

4 P 

U 

4 0 P 

itlnlcin ,0 per 
cent in two hr 
ren cone test 
normal 

thalcin tnccs 


)0/120 4 

6 


AQE 


42 

42 


60 


CLINrC\L DIAOVOSIS 

Subacute and chronic elo 
merulo neplintis 
Chronic glomerulo nephritis 
nnd uremia 

Chronic glomerulo nephritis 
Chronic glomerulo nephritis 
and gout 
Cliromc nephritis 
Chrome nephritis 
Cerebral thrombosis 

Ureteral stricture pvelitis 
diabetes 

Ul^crtcnsion and chronic 
j nephritis 

Clironic nephritis and uremia 
Pieloncphritis 

SiTihihs cardiac osthm i 
chronic CV disease 
Chronic valvular disease, in 
terstitial nephritis 
Chronic nephritis 
Chronic nephritis 

Chronic nephritis 
Clironic and subacute ne 
phntis 

Chronic nephritis 


Chronic nephritis 
P\oiiephnti3 

Si7)hilis * CN'* poisoning 

Uremia polycystic kidnej 

Essential Jivpertension cor 
onary sclerosis fibrillation 
nnd decompensation 

Uremia hj-pertroplued pros 
tatc ^ 


POSITIVE DIAZO CASES 

ive *’'°“aud bloods ivlncli were examined, twenty four or 2 4 per cent 

failed T"'* Of twenty four cases, at least two 

CO 11 u moderate degree of renal injury, as far as 

be determined clinicallv or from laboratory tests These two eases 
7 and 21 of Table I n ill be briefly described 

Case 7 A S , aged seventy five admitted July 10, 1927 
Cfiie/ Complaint — Headache, dizziness and spots before the eyes 

iisIon^lL"''*^ pa*"'”* °“a nfianssion, when las 

came poor Because of the above symptoms ho was forced to go to bed 
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Physical Hxavunatioii —The patient’s f-icc a\as expressionless The cliest was empht 
senntous The heart sounds ueic faint and he nas in apparent mental confusion The 
blood pressure uas 164/S4 The temperature ms subnormal Tuo dns liter a right sided 
tacial pilsi Mas noted and also signs of iniolvoment of the eighth, ninth, and twelfth nenes 
Lahoratouj 1 indinos — 

Blood Choinistn Sugir 127, creitinm 14, urea 12, uric acid C, nig per 100 cc 

Blood Wasserm inn Negatno 

Urinaljsis Mcgitne for albuinin and casts 

Phth ilciii lest 21 per cent in two hours 

Dn/o ‘^trongh positnc on two succcssiic exaimnatioiis of the blood drawn at an 
intonnl of two dais The patient was discharged improicd after two weeks in the hospital 
\ icecnt anilssis of the blood ( > months iftor discharge) shows the following 
The dii/o test iicgifne, urea nitrogen 11 mg per 100 cc of blood, creatinin 16 mg 
pir 100 1 c of blood The phth ilciii list shows in e\<rction of 00 pei cent in two hours 

Commeni — This case slioited no letcntion of wnhte pioducts m the hlood 
tliiougliout his stac in the hospital and at the piesent time ot writing shows 
eMcleiiccs of good lenal function He thus fails to coiifiim the opinion ex- 
piessed In picMoiis iin estigafois that a positne dia7o leactioii is coiistaiitly 
associated with inaiked ictention and setcie lenal insiiffieienct 


C\si 21 — L B, aged twiiiti tliice, idinittcd Xoicmbcr 1", 1027 
( hirf Complaint — The patient was brought into the hospital in scinicomatosc condition 
J’lfHiit fttjKss — At 1 \ It on the dac of admission the patient had swallowed an un 
known qiiantiti of the coniiucrcial product “CN,” after which she bccimo iiucoiiBCious 
Nile w IS t ikcn to the hospital \cr\ soon after where she qiiickh regained consciousness, but 
continued to inmit Nhc was lai igcd and a liTpodcrmoeljsis was given after which she 
impioied 

Past ifisloii/ — Sciilot fc\er it twehc jears of age Tlieic w is a definite historj of 
gonorihi i ind siphilis tbout fiic months piior to admission she claimed to ha\c had 
ploiirisi, nosebkeds and ho irt trouble She stated that she had nociituna (twice a night) 
Phiistial rraniiuatinn — There was noted an irregularity and change in sire of the 
light pupil The lest of the plnsical eviniination showed no other essentially abnormal 
changes 

Lahoratnrii 1 iiKhiigs — 

Blond Chemist ry Uica X 110, creatinin, 1 9 mg per lOO cc 
Blood Wasseriinnii Positiie 
Urinalysis Iscgatiye 

Phthalein Test 90 per cent in tyyo hours 
Di iro Test Strongly positiye 

The pitient made an uneyentful recovery and was discharged improved Examinations 
subsequent to the discharge icioaled nothing suggestive of renal disease The diazo test 
was negatne on the day of discharge and has remained negative up to date 


Comment —What has been said legaidmg the pievious case also applies 
to this case The blood cheniistiy is normal and the phthalein test output is 
high It may be of inteiest to state that examination of a specimen contain- 
ing “ CN ” failed to gn e a positive diazo leaction 

Further study of Table I thiows some light on the question of the paral- 
lebsm between a positive diavo and the phenolsulplioneplithalem test o, the 
ereatinm eontent of the blood Eegaiding the foimei. the table shows that 
altboueb this kidnet fnnet.on test gave ten- low isadmos m the majoiitv ot 
* “cases, two eases (8 and 231 show an enctet.on of »0 pet cent each It may 
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be added, lioue\ti, that iii both of these cases, the dia/o tests becduie utgative 
before tlieir discliarge fioin tlie tiospital As be seen from the table, these 
cises ^\eie suffeiing fioin diseases not cssentiall\ lennl Case 8 ^^as a diabetic 
\\ho dc^eloped an inetliei d stiKtuic coniphuited bj p\ehtib and cystitis 
With efTectuc diainagc theie was i SMicliioiious dtcline of tlie waste pioducts 
of the blood and a disajipiaiante ol tin posituc dn/o leaction Case 23 was 
cssentiallv one of coioiinr\ schiosis and tlnombosis with auuculai fibrillation 
and decompensation flit ni e i tonci ntr ition of tlie uiine w is noimal through 
out and tlie high mea and cuatniin ol tin blood diopped to noiiml witli 
eflecfne caidne thenp\ She is now icpoitcd doing %er^ well 

Conceining the parallelism bttwoeu the cicatiiun and the positne diazo 
test, a stud^ of our eases n„ain shows that a dognntic statement cannot be 
made TIic two cases aliead\ cited (Cases 7 and 21) each show a creatimii 
of 14 to 19 mg pel 100 cc iespecti\el\, leulmgs wlncli aic normal for our 
laboraton It is to be noted that the cases which showed the gieatest im 
pro^ement were those whose blood cioatmin was noimal 

The question of prognosis as detcimmed b-v the piesence of a positive 
diazo test would peihaps best be postponed foi discussion until a longer period 
of time has elapsed It ma-v be said Jiowe\ei that at least se^elal of oiu cases 
which allowed i disappeai nice of the positiie din7o at piesent show no nidi 
cation of a pro^ussing icnal disease 

necatjm: dj\zo tests 

Table II shows a senes of 14 cases in which the blood clieinibtrj shows a 
definite or acr\ marked retention ot nitrogen but in whieli the diazo test 


Tvble II 

Neowne Ijiazo With Hioii etc 


CASE 

NO 

MO UREA 

N PER lOO' 
' C C BEOOD j 

aiu 

CKE\TIMN 
PFR 100 

C 1 BLOOD 

REN \L 1 UNCTION 

TFSTS 

BLOOD 

IBP snlrf 

AQF 

Dl \GNOSt8 

1 

410 1 

4 3 


_04/ 10 

44 

H \ pertension cartlio^ ns 







ciilir cliscasL 

2 

! CO 0 

4 4 

Imligo cirnunt 

1-0/30 

4 

P} onephntis 




test, no trace 




3 

52 0 



180/ 80 

20 

II^■pe^tenslon cjrdions 







cular disease 

4 

494 

3 0 


2.0/14 

S 

Cliionic nephritis gen 







1 nrt scl mvocnrdial in 



1 




1 sufflciencv 

5 

72 0 

1 4 0 


138/(- 

01) 

lUiemia 

6 

42 0 

1 27 



44 

iChronic mvocnrditis 

7 

1 31 0 

27 


138/8 

OS 

Coronary sclerosis 







CJStltlS 

8 





C4 

'Carcinoma of intestines 

0 

50 0 



80/5J 

45 

'rnguinnl horun 

10 

COO 

1 D 

Plithalciii 38 per 


6 

stitis pvonepliTitis 








ll 

83 0 

G 0 


00/CO 

3 

Piirpurn sepsis nephritis 







(flCUto) 

12 i 




no/GO 

/4 

Clironic imocarditis 

13 




.30/30 

60 

Cirdne dccoinpensatioii 

14 

20 8 1 

3 0 

Plitl»n)ein notmeo 

1 1/0/100 

G 

lI%pertrophled prostate 
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was lepeatedly negative In addition to lugh nitrogen retention, these cases 
also showed a low phenolsulphonephthalein excietion and in some there were 
clinical evidences of uiemia 


SOME OBS^R^ATJO^S OE PRACTICAE IMPORTANCE REGARDING THE TECHNIC 

In the coiuse ot the examinations several ohseiiations have been made 
which ma> be consideied ot piactical impoitance The blood of maikedlv 
■jaundiced individuals docs not lend itself satisfactoiil^ foi the application of 
the dia/o test On addition of the sodium h^ dioxide a deep blue color appeals 
vhich luteifeies mth the pinlc coloi of a positive leaetioii It is, therefoie, 
fiequenth impossible to deteimine Mhcthei or not a jaundiced blood gnes a 
positne dia/o test Anothei void of caution mav he stated "vith legaid to 
the application of the test to blood of a patient on vhom a phenolsulphone- 
phthalem test is being attempted It has been obseiied that the appeaiance of 
a pink coloi aftei the <iddit]on of sodium hydi oxide is, in such cases, some- 
times due to tlie plieiiolsul)ilioiiei)hthalein piesciit in the blood, thus disguis 
mg the pink coloi ot a positne leactioii Lasth, it mm be stated that the 
test does not necessaiih Iiaie to be done immediateh aftei seem mg the 
specimen of blood Positne specimens haie eoiisistcntlj gneii positive reac- 
tions even months aftei the speennens veie obtained The blood, hovevei, 
must he kept in a cool place 


CONCLUSIONS 

The following conclusions mav be diavn fiom the abo've obseri ations 

1 Although a positive diazo leaction on the blood serum oi plasma is 
usually associated vitli a letention of waste pioducts m the blood, it cannot 
he said that the association is a constant one, as has been shown fiom the 
study of Cases 7 and 21 

2 Theie is no constant paiallelism betveen the phenolsulphonephthalem 
excietion and the piesence of a positive diazo leaction Two cases are cited 
m which the diazo test vas positive in the piesence of a phenolsulphone 
phthalem excietion of 50 pei cent m two horns, and couAcrseh, five cases aie 
cited m which the nonprotem nitrogen of the blood is high and m which the 
phenolsulplionephthalem test is quite low and the diazo test is negative The 
same applies to cieatmm 

3 A positive diazo test, appaiently, is not so ominous a piognostic sign 
if theie aie no othei evidences of renal disease oi blood nitrogen letention 
The positive reaction in these cases may disappeai and the patient maj' 
lecovei 

4 A combination of a positive diazo leaction and a lugh degiee of cie- 
atmm retention is of greater prognostic significance tlian either one alone 
The presence of both indicates a very poor prognosis 

5 Several observations are made which aie of practical impoitance re 
gardmg the technic 
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AUTOMA'llC ILMPIRARRE CONTROL FOR IIOl AIK SrCKlLIZBRS 
IN THT BACTFRrOLOGIC L iBOR VTORY* 


Bi I\\\ C Hall Pn I) \nd Maktih I Miller Dewer Colorido 


A LTHOLGII niitoniatiG dc\icis loi contioiliiic teniiieiatuics iii domestic 
• g'lB ranges hate been in use foi se\eial \ears so far as ue 1 non, the onh 
bacteriologic hot aii steiili/eis in ubicli the teinptiatuie maj be accuratelt 
and automaticalB coiiti oiled aic btated electiiealh but nn someu bat limited 
eipcrienoe itU them has been unsatIsfaelor^ 

■Without doubt, most of the oldei bacteriologic laboi atones and mans of 
the neiier ones relj iiiainh upon the Lautenschlnger tjpe of gas operated 
oten for the steiilizatioii of glassuaie, and tbeie aie piobably few technicians 
uho hate not at one tunc or another burned up the cotton through their 
failure to natch the gas coci "Variation in gas piessnre and lack of auto 
matie control male the usual hot an stoiili/ei a mattei of meticulous care 
and worrj 

Three jears ago at Coiutll Uiiucisin «c tried to seeme the installation 
of a certain nell knonn domestic gas oaen legulator, onlv to be met with a 
proposal to discard our new hot air sterilircis in ordei to leplaec them with 
automaticallj conti oiled domestic langes but this nas inexpedient 

Subsequentlj the Robertslnn riieiraosfat Companj of Y-oungwood 
Peunsjhama, placed upon the mailet a tjpe of oien beat controller that 
maj be easily installed m laboratory gas sterilizers, and we base had two 
of these in opeiation for about a jea. The cost of each thermostat was ten 
dollars The results have been entirely satisfactory fiom a piactical stand 
point hilt our study of then opetation has raised some inteiesting points in 
the problem of hot air sterilization 

The detailed consti-uction of the Robertshaw theimostat is shonn m Ii 
1 The assembh is easih installed by a gas fitter nho merely inseits the 
regulator into the gas line as sboimi m Pig 2, with the stem extendmg into 
the upper portion of the sterilizing chamber In this figure, the shut off 
cock does not appear, it is located beneath the table 

After installation of the thermostat, the minimum burner pilot must be 
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adjusted The dial pointei is set at 500° F, the shut-oft cock is opened, 
the gas burner is lighted in the usual way, and the oacu is aliened to heat 
for about ten minutes The pointer is then mosed down to 250° F, closing 
the valve seat Any gas tlien passing to the burnei is tin ough the minimum 
burnei poit and should gne a flame about one eighth inch high ovei the 
ontiie binnei If the flame is too high, the seieiv (23) is turned to the light 
(cloclnvise) to i educe it, and it the flame is too low it is tinned to the left 
The tempciatuic setting also has to be regulated bj turning the plug 
(22) at the end of the theimostatic tube Tinning the plug to the light 
(clockwise) laises the oven temperatuie, and to the left loneis it The dial 
poiiitei (7) must be held in one position nhilc the plug is being turned If 
the plug IS turned one face of its hexagon, it changes the temperatuie about 
50° F 

Since the Fobeitshan theimostat is now made mainly for domestic pur- 
poses, It uses the Fahienheit scale But as 350° F coiresponds iciy neaily 



Mp 1 — A cross section tlla^^ine shoeing the Getalleil constiucllon of the Rohert*«hnu Auto 

matlc Gas Theimostat 

to 177° C and the lattei is quite satisfactory foi the diy an steiilization ot 
glassware, the dial pomtei is set at 350° P Other temperatiues can be 
seemed as desiied The dial pointei should be set before lighting the burnei , 
it should nevei be changed while the steiilizei is hot 

With thermostatic control neither the beginning nor the close of sterili- 
zation differs in any nay from the usual practice The sterilizer should be 
loosely filled in oidei to insure ciiculation and penetration of heat When 
the hour is concluded, the gas is turned off at the cock nr the usual manner, 
and the contents alloyed to cool somewhat before reraoial, in order to avoid 
bieakage from cold drafts The onlv differ ence is that absolutely no atten- 
tion IS required during sterilization, and the adiantage of this needs no 
emphasis 

In Older to display numerical data on the operation of oni hot air 
steiilizeis nith automatic control, ne performed numerous experiments, of 
which only the most significant ones are described 

Using at fust a single theimometer in each sterilizer, we soon leained 
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that if readings nere made at five minute mte^^als after liglitmg the buineis 
tlie temperature rose rapidlj to several degiees aboae the desired heat, but 
qnicklj dropped, and thereafter lemained constant indefinitelj and auto 
maticallj Tins “period of lag” in the stabilization of the tempeiature is 
no doubt, due to the time required to heat the regulatory apparatus itself 
Since each sterilizer has taro ports in the top, one on each side oi 
the central aent, ue decided to supph each of these nith a tested thei 
mometer, as an additional cheek upon the aceurac}' of our lesults 'to 
om great surprise it was found that in each steiilizer one tliermometei 
aluins read highti hr sea oral degrees than the othci In some eases the 



Pir — An old hot air sterilizer equipped with automatic temperature control 


differences amounted to as manj as 40“ C , m a few instances thej weie not 
more than 4 oi 5“ C , but often they arere 15 to 25“ C This was disconceit 
mg and we undertook to find the reason foi it since, although we had not 
fiapericneed aii\ piaotical diSlenlty in stei ilizatiou, it was apparently pos 
mble for some objects in the sterilizer to be heated at a much lower tem 
Perature than we desiied even when another portion appioaehed a heal 
that would scorch paper 

In the beginning, the two sterilizers were mounted separateh and the 
gas supply eonneoted diagonally as in hhg 2 At a later time, it became 
expedient to locate the two steiilizeis side by side in a lentilated hood 
Suspecting that the diagonal direction ol the gas supply w as responsible for 
a hotter flame on one side of the sterilizer than on the other the piping was 
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changed so as to enter the T-bianeh supplying the buineis at a right angle 
This did not affect the iiieqiialit’y of the theimometei readings, however 

We tried operating the steiilizeis enipti, loaded, singly, and simultane- 
ously, taking tempeiatuies every five minutes fiom the beginning Kuniinig 
both steiihzeis at the same time, the one on the left (A) showed a constant 
diffeienee aftei stabilization of 40° C, one theimometei leading 186° C 
uliile the othei lead 146° C At the peak of the tempeiatuie cuive just 
piioi to stabilization the leadings ueie 151° C and 196° C, a diffeienee 
of 45 C The steiilizer on the light (B), gave leadings at the peak before 
stabilization of 205° C and 191° C (dilieience, 14°) but aftei stabilization, 
185° C and 175° C (difference, 10° 1 In both sterilizers, the adjacent sides 
gave the highci leadings, suggesting an influence of each upon the othei, 
foi the vails veie only sepaiated by 10 cm 

When the stcnlizeis veie opei.ited emptj and singly, the diffeiences in 
tempeiature leadings vere less but still in the same diiection, "A” ga've con- 
stant readings aftei stabilization of 154° C and 178° C, a diffeienee of 24° 
C, while “B” gaie constant leadings of 182° C and 178° C, a diffeienee 
of onh 4° C 

IWien the steulizeis veic opeiated under load (baskets filled vith plugged 
test tubes), “A” shoved constant readings aftei stabilization of 170° C and 
195° C , a diffeienee of 25° C , vhile “B” showed constant leadings of 184° C 
and 168° C a diffeienee of 16° C 

Vaiioiis adjustments iveie tried to equalize the tempeiatuie on both sides 
We found that the dampei in the mam vent at the top must be left open 
because the gas flame was smothered out if it was closed Tlic side poits, 
used foi lighting the flame, on the othei hand, might be left open oi closed 
vithout materially affecting the tempeiatuie leadings oi the ojieiation of 
the stenlizeis Finalh, ve found on steiilizei “B” that bi adjusting the 
air miNci poits one at a time aftei the temperatuies had become stabilized 
we could equalize the tvo sides to vitliin 1° C On this stenlizei, the left 
side had alwa-^s opeiated at 4 to 16° C highei than the light side With 
constant leading after stabilization, in a ceitani experiment, of 181° C and 
176° C (diffeienee, 5° C ), the light an mixer was opened ivide, this in 
creased the leading on the left side in twenty minutes to 186° and decieased 
that on the right side to 173° C (diffeienee, 13°) Then the left an mivei 
port was opened vade vhile the light ivas left about thiee-fourths closed, 
in twenty minutes the reading on the left was 176° C while that on the light 
was 175° G, and these temperatures veie maintained constantly foi fifty 
minutes vhen the experiment was concluded 

A similai expeiiment vas then performed on stenlizei “A” with es 
sentially similai results, it vas possible by adjusting the an mixer poits to 
stabilize and equalize the left and right thermometer readings at 183° C 
and this could be maintamed indefinitely without attention This was a 
little too high but the temperature was easily i educed by means of the plug 
(22) The stenlizei was then allowed to cool and a final demonstiation lun 
niade with a comfoi table load of plugged test tubes, data for which, are 
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shoMn grTpliicaU\ in Table I winch displays (a) the somewhat une\en rise 
on the two sides of the chamber, (b) the humps in the temperature curves 
preceding stabilization, (c) the accurate maintenance of a constant tempera 
ture (175° C ) on both sides for one hour, and (d) the slight affect on 
sterilizei “A,” of staitmg sterilizer at the end of the houi 


T\bi.e I 

Thermometer PEADmos Sirowmo the Constant TEWrESATurEs M^intaiked by the 
Automatic Heat Conttoller and toe Slioht Influence of Stvrting 
\N Adjacent Sterilizer 


TIME IN 
MINUTES 

STERILIZER \ 

feTERILIZER B 

LEFT 

RiaiiT 

LFFT 

right 

0 

24 

24 



5 

47 

48 



10 

85 

85 



15 

130 

13C 



20 

ICO 

1G2 



25 

1/0 

175 



30 

178 

184 



35 

180 

l8o 



40 

1/8 

183 



45 

175 

180 



50 

175 

175 



Ou 

175 

175 



50 (1 ]jour) 

175 

175 



Co 

17/ 

1/ > 



iO 

17^ 

1/ 



75 

175 

I/O 



SO 

17o 

1/ > 



85 

175 

1/ > 



DO 

175 

1/ * 



05 

17u 

1/5 



100 

175 

17^ 



105 

1/5 

I/O 



110 

175 

17o 

37 

34 

115 

1/ / 

1/ 

r 

7) 

1°0 (2 hours) 

17 

1/ » 

120 

142 

12o 

17 1 

1/ > 

15- 

180 

130 

175 

i< 

1 4 

185 

135 

17a 

177 

173 

173 

140 


1/8 

1(4 

173 

145 


179 

1/ 

173 

150 

175 

177 

1/ 

173 

155 

175 

177 

17) 

173 

100 

175 

17/ 

1/ 

173 


De^rce^ Ccntl^rule 


It IS interesting in connection with the last iioint (d) to note that the 
difference in reading of the two thermometers in “A” was about twice as 
great (4° C) during the peak of the cuive foi B’ as aftei lestabilization 
(2° C ) The influence of one sterilizer upon the adjacent one is seen to be 
essentially negligible 

Our hot air sterilizers haie no means for controlling oi regulating the 
amount of gas passing to either side of the o^ens, it is e^ndent that the lad 
of this adjustment accounts for the surpiismg differences that we first found 
in the two sides of our sterilizeis are aware, of course that more 

modern models of hot air sterilizers are properly equipped in this regai d 
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The an mixer adjustment on oiu old sterihreis is also of the ciudest 
possible tjpe, consisting merelj of sliding sleeies ovei holes in the burnei 
pipes e liave called attention to these points because we suspect that 
manj haeteriologic laboiatoiies aie equipped with hot an steiilizers no 
bettei than ouis and it ma> be that some of the contaminations encountered 
by cien bacteiiologist, aie attiibutable to ineffective hot an steiihzation 
due to vaiiation in tempeiature, such as we have described, although we om- 
selves ha\e had no evidence of difficult} attiibutable to this cause At an} 
late, the automatic contiol is thoroughli voith Avhile 

SUJIMARV 

1 A type of automatic domestic gas lange thermostat vhich maintains 
constant tempeiatmes indefinitelv is advocated foi hot an steiilizers 

2 Attention is called to the necessity of suitable adjustments to insuie 
unifoim tempeiatuie inside such steiilizeis 

3 The results of laiious conditions of opeiation of hot an steiilizeis 
are noted 


BLOOD GROUPS 

The Need or UNiroRMiTi or Terminology in Classii ication 

By John Harper, Lieut Commander, Medical Corps, USA, 
Washington, D C 


A t the piesent time thiee methods of classifying the foui basic human 
■ blood groups aie in use, namely, the numeiical classifications of Jansk} 
and Moss and the International Classification which uses letters The need. 


therefoie, of a umfoim teiminology is quite appaient 

Uniformity of teiminology can be obtained by the medical piofession bi 
the univeisal adoption of any one of these tliiee classifications Howevei, 
it IS felt that the following biief histoiy and other data pertaining to blood 
.grouping will show why the adoption of the international nomenclatuie is 
prefeiable as a logical and tactful solution of the problem 

In 1901, Landsteinei established the pnnciple of blood gioupmg when 
he discoveied the existence of thiee of the foui basic human blood gioups 
He classified these thiee gioups by the letteis A, B, and C Subsequent!} 
seveial workers, among them von Decastello, Sturli, and Hektoen, found 


exceptions to these original three gioups 

However it was left to Jansky, in 1907, to fiist incoipoiate these excep- 
into a fouith gioup His classification of the four gioups was numeri- 
cal namely, I, H, in, and IV This voik vas published in the Bohemian 

^^nead before 111 Twenty-Fourth Annual Meeting: of The American Society of T, op, cal 

Me'l‘^'S",ee“fd1o? p^bflciuon^Mw G 192S 
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language, and apparently failed to mouse inteicst oiiing to obseuntj and 
inacoessibilitj of the publieation 

Therefore, in 1910, when JIoss, an Aineiicun lepoited findings similar to 
Jansky's, it uas not unnatural that ins classification tool precedence oser 
Jansky’s in at least the Enghsh speaking countries There is no question 
but that JIoss worked independently and without knowledge of Jansky’s 
findings JIoss likeuiso used a niimeiical classification but peiimps unfoi 
tunately. Ins groups I and were just the icscrse of those of Jauskt ’s 
The result has been that in communities ulicie the tuo classifications are 
used there is ooiisideiable confusion and at times actual danger 

In order to aaoid this confusion and danger, the Ameiieau Association 
of Immunologists, the American Medical Association, the Societi of American 
Bacteriologists and the Association of Pathologists and Bacteriologists, the 
Jledicnl Department of the U S Nary, and others m 1921 adopted on the 
basis of piiority Jansky ’s classification That this elassihcation has pnorita 
oaer JIoss ’s is beyond control ersa In fact appended to JIoss s article is a 
statement bi JIoss to the effect that since his paper uent to pi ess Janskv ’s 
uorl uas brought to his notice and that had he known about it in time he 
Mould haie gnen Jaiiskt credit foi prioriti in establishing the ooireot 
classification 

Unfortunateh mam oroSiiizatioiis and indnidunls in this and other cotiii 
tries did not guo prcfcieiiec to Janski s classification Therefore, the eon 
fusion and danger still etist 

Last yeai, 1927, in the luteiest of uiiifoim teiminology and in an at 
tempt to break what might be called the “Jloss-Janslry deadlocl ” the Amer 
lean Association of Immunologists adopted uhat tactfully should be called 
the International Classification The rarions other names used for this classi 
fication aie Landsteiner, Jlodified Landsteiner, National Eesearch Council 
Classification etc The name of this new letter nomenclature hoyveyer is 
quite secondary The idea oiigimted with the discoverei of the groups. Land 
Steiner, and has the approyal of the National Research Council and the 
medical authorities of many Emopean countries This classification is uoyr 
the official method of reporting blood groups in the Jledioal Department of 
the tl S Army and the U S Nayy 

The International Classification uses the letters 0 A B and AB, yvhich 
designate directly von Dun„ieii and Hiischfeld’s hypothetic agglutinogen 
content of the led cells 

According to you Dungitn and Hiisehfeld s hypothetic explanation, there 
IS distributed among the red blood cells of the groups tuo agglutinogens 
designated “A” and “B ” Ncithci igglutinogen is present in group ‘0” 
(“0” could lealh mean “Zero ’) Agglutinogen ‘ A is present in group 
‘A ’’ Agglutinogen “B’’ is present in group ‘B Both agglutinogen 
“A" and agglutinogen ' B’’ aie present in group “AB ’ 

Table I compares the International, Jansky and JIoss Classifications 
and also shous the compatibility of the red blood cells nith the sera of the 
\anous pronps 
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Table I 

International, Janskn, and Moss Glassifications COiiPARED 


SERUM OF GROUPS 
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t Letteis indicate Intcinatlonal Classiflcation 
• Numbers Indicate Jansk> Ciassiflcatlon 
N Numbers Indicate AIoss Classiflcation 
- Indicates no agglutination 
+ Indicates agglutination 


INTERNATIONAL CUASSIFIC ATION — ^DONOP (CELLS) 

Gronp 0— Red blood cells contain no agglutinogens and arc therefore not agglutinated bi 
scin of aiiA group Members of this group are knonm as “unnersal donors" 

Gioup A — Red blood cells contain agglutinogen A and are not agglutinated bA sera of 
Groups A 01 \n In other Avords no agglutination \Aath sera of groups show 
iiig the letter A 

Crioxtp R— Rod blood itlls tontaiu agglutinogen B and arc not agglntinated b> sera of 
Groups B 01 AB In other words no agglutination with sera of groups showing 
the letter B 

Oiom JR— Rod blood colls contain agglutinogens A and B in combination and are not 
agglutinated bi the scrum of Group AB In other words no agglutination with 
the one group showing letters AB in combination 

INTERNATIONAL CLASSIFICATION — RECIPIENT (SERUM) 

Group 0— Scrum will not agglutinate cells of Group 0 „ „ ri 

Group J— Serum will not agglutinate cells of Group A or Group O 

Grouv B— Serum v>i\\ not nnglutiimte cells of Group B or Group U 

Group JR— Serum will not agglutinate cells of am group Members of this group are 
known ns ‘‘unnersal recipients ” 

ntsviii 

Group O donor can guc blood to a recipient of group 0, A, B, or AB 

Group A donor can give blood to a recipient of group 

Group B donor can gne blood to a recipient of group B or AB 

GrouJ AB donoi can give blood to a recipient of group AB 

S s r/pS r. = K s „ a 

fa ^ = ss S" s K o, a.\ .. ab 

P.o,n H.C fo.egomg it mil be readily seen that the InteiMtional Classi- 

^“mVietectnelv M ml’l bkemse be noted that it is only necessa.y to 
tofon band Sionp A and group B se.a m ordei to determine the gionp 

Avliicli the blood of anv that there are atypical 

I. typing bloods 

fnTonhJieM of the do^i ai^reeipient should be made a routine 
procedure 
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In conclusion it maj be said that some of the points in favor of the 
adoption of the Intci national Classification are 

1 It appears to offer i logical and tactful solution in securing an inter 
national uniiorm terminology 

2 It has a more scientific basis 

3 The compatible blood groups are moie easily remembered, which inei 
dentally facilitates teaching 

4 No change in principle is reqiuied, merely substituting letters for 
numbers 

5 It IS the idea of the discoverer of the principle of blood grouping and 
its adoption therefore avould realij be m Ins honor 
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PRACTICAL USES OF HEPARIN® 


Br C I Reed, PhD, V^LhKS, Texas 

TT IS the purpose of this paper to bring to the attention of those interested 
certain practical uses of heparin suggested by actual experience extending 
o-ver seyeral years Hoivell and Holt* first described this substance and the 
senior author has since published several communications “ on its chemical 
nature and reactions, and quite recently has described® a method of purifying 
heparin to a high degree 

Mason^® has employed this material in intravascular experiments on am 
mats and also has employed it in transfusion in 33 human subjects In some 
cases subjectne symptoms ocemred suggestive of toxicity from impurities 
He has further suggested its use in prc\ention of thrombosis This n ork did 
not come to our attention until quite recently Independently and without 
hnouledge of Mason^s expeiience, heparin was employed intravascularly in 
about 200 experiments on dogs (Reed ) 

Following its successful intraiascular use® in etherized dogs, it seemed 
possible that it might be used m blood foi transfusion purposes In a per 

From the Vepartments of PhysMosi Baylor JTedlcal School and University of Cbicaffo 
Recehecl for publication Ma> 8 19 8 

. A part of the expenses of the !n\ estimations reported here nas paid from pr^ints from 
the Research CommlUees of the American As ocint on for the Vdvane-ment of Sc ence and 
^ the Phi Rho Slema Medical Fraternity A part of the heparin emplojed was supplied bj 
14)718011, tVestcott and Dunnlnm through courtesy of Dr Hon ell 
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sonal conimumcation to me in 1925, Prof Howell suggested certain lines of 
investigations that should piecede any attempt to employ it on human pa- 
tients These proved negative It is not necessaiy to descnbe the experi- 
ments in detail It is sufficient to state that m both normal and etherized 
animals (dogs and rabbits) heparin in conceiitiations up to 60 mg (ciude 
commercial pieparation) per lulo of body weight has neiei been found to 
affect in any way the body tempeiatuie, the foice oi late of the heait, blood 
pressure, concentration of blood cells, respiiation rate oi volume, salivaiy 
secretion, activity of smooth muscle, oi iieiiromusculai excitability to gal- 
lanic stimulation when given m single laige doses No effoits have been 
made to study its effects on the kidnej 

In one papei,*’’ Howell suggested that heparin in the form then obtain- 
able contained some nitiogen, though the moie highly puiified form now ob- 
tainable contains no nitiogen oi phosphorus Prompted by the earliei report 
Reed and Lamson® decided to investigate the possibility of sensitization of 
guinea pigs With one lot of liepaiin a few animals displayed symptoms sug- 
gestive of anaphylaxis But subsequent similar tests with othei lots proved 
entiiely negatiie so that it can be stated that neithei toxic noi alleigic sj^mp- 
toms result fioni repeated doses to guinea pigs These negatiie results are 
readily explained by Howell’s iccent findings that this substance is a carbo- 
hydrate body, pi obably a deiivative of gh curonic acid ® 

Howell has classified this substance as an antipiothrombin In veiy small 
amounts, depending on the extent of purification, it will inhibit clotting of 
blood until hemolysis occurs And it has been detei mined’ that its mhibitoiy 
poivei IS still effective when added some time after the blood is drami In 
some cases theie was complete inhibition when heparin was added within 
thirty seconds of the termination of clotting time as determined on noimal 
blood From this it is apparent that the particular point at which heparin 
IS effective occurs quite late in the total process of clotting 

On account of the relation of clotting to anaphylactic sjuuptoms® a num- 
ber of investigations have been undertaken to discover whether heparin modi- 
fies these symptoms Keyes and Strauser® and Van de Carr and Williams’® 
have found that in pigeons and guinea pigs sensitized to horse serum heparin 
prevented oi modified the symptoms of anaphylaxis produced by a “shock” 
dose of hoise serum Haiizlik, Butt and Stockton,” Hyde,” Waud,” and 
Reed and Lamsoii” bar e failed to demonstrate such modification or protection 
This controveis'V, however, belongs to another field and need not be discussed 
further here But it is now certain that there are no Imimfvl results from 


use of heparin in this connection 

Dunn" the past three years a laige number of blood analyses have been 
made m this laboratory in which blood samples were heparinized Extensive 
eomuaiisons with other methods of preventing clotting indicate that the ^es- 
en^ of minute amounts of heparin required for this purpose does not interfere 
any routine chemical determination If leiy large amounts are used 
rmay mteifeie with coloiiinetric readings but there is no oceasion for use o 
T It, ties Fmthermoie, intravascular lUDections of hepaiin do not 

r„t,rat wo.a!o:«.tue„, .n I.bo.ato.,. (.n 

organic salts, sugar, formed elements) 
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Paitos and Svcc*® Ila^e claimed that aii^ ageiicj increasing clotting time 
lo^\ers blood sngai This has not been confirmed in our experience "with 
heparin 

Rowutree and Sluono\a*" ha\e employed heparin in a stud> of the media 
nism of thrombus foimation and hnie found that 1111011 the blood iias ciicii 
Inted thiough a collodion tube, a iihife thioinbns soon formed, eicn with laige 
single doses of hepann, iilieneiei thcie iias au> nregulaiitv of the suiface 
This demonstrates the inhibition of fibrin formation 

If blood IS draiin rapullj, it 11103 be lieparmized aftti lemoiing fiom the 
S3iinge But if it must be diai\n SI0MI3, 1 or 2 mg of heparin may be placed 
in the dr\ siiinge Because of the slou solubilit3 of heparin hoiieier, it has 
been found to be adi antageous to moisten it ith a minute drop of salt 
solution 

Professor Hoivell’s latest papei contains a lepoit of eight successful 
transfusions made in human patients and tiro others in uhich there was an 
eleiation of temperatuie in all of uhich 1 mg of heparin ivas added to each 
100 c c of blood Such reactions Imie not been found in dogs or rabbits in 
this laboratoii 

It appears then that heparin is a highl3 specific substance which is re 
markabh inert in i elation to all othci plnsiologic functions so far studied 

SUMM \Ry 

Heparin is a specific substance ulucli while expensne as now supplied 
piomises to be of great \alue m scientific investigations 

1 It ma} be used successfull3 m animal experiments wheie it is desiied 
to retain or restore intravascular fimditv, without modifying in au} wa} 
other functions 

2 It IS of value m pieservmg fluidity of blood samples for chemical 
anaBses since it does not modif3 the chemical content of the more com 
moiilv determined constituents 

3 It lias been successfully emplo3’ed clinically in transfusions and all 
eiidence available at present indicates that it may be so employed with safetv 
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A COMBINED PEROXIDASE AND WRIGIIT’S STAIN FOR 
ROUTINE BLOOD SMEARS' 


By Alfred Hajilin Washburn, 51 D , San Francisco 


TOURING the past five ycais vaiious peioxidase icagents have been used 
■L' bj’^ me in attempting to differentiate eleaily between the blood cells of 
lymphocytic and those of m 3 eloeytic oiigiu It was desiied to find a method 
of staining uliich nould demonstiate in a cleai-cut way not only the presence 
or absenee of the peioxidase gianules but also the essential characteristics 
of each cell as usuallj’^ shovn bj' a simple Wiight’s stain Tins would make 
it possible to deteimine the distiibution of peioxidase granules in each in- 
dividual ccll-tj’’pe rather than merely the peiceutage of leucocytes showing 
granules In addition it would enable the examinei to do a loutine differen- 
tial white blood count at the same time To be of Aalue foi loutine labora- 
toij’- work, such a staining method should be easily peifoimed and not too 
time-consuming Jloieoyer, the stains used should be stable enough so that 
good results could be obtained foi at least six months 

It IS not the purpose of this paper to go into any discussion of the 
chemical reactions imolyed m the peroxidase leaction Noi is it eonceined 
with the exact lalue oi Liinitations of peroxidase stains in general The 
stains desciibed by Giaham,* = hlejunkin,® Goodpastuie'* and Sato-' have 
all been used bj' me luth moie or less satisfaetorj’- results as fai as a demon- 
stration of the peioxidase gianules is conceincd, but no one of them has 
fulfilled all the desiied lesults desciibed in the preceding paiagraph It is, 
then, the purpose of this paper to desciibe a new method for obtaining such 
results It should be noted that no materials are used which have not been 
previously described bj Giaham, klcJunkin oi Goodpastme, only the methods 
of preparation and staining have been alteied 

STAINS 

Sohtiion No 1 — This fiist stain is a modification of Goodpastuie’s and 
contains 

Benzidine Base 0 3 gm 

Basic Fuchsin 0 3 gm 

Sodium Nitiopiusside 10 cc (saturated aqueous sol ) 

Ethyl Alcohol (95 per cent) 100 0 c c 

The benzidine and fuchsin are dissolved in the alcohol in the order named 
Then the saturated solution of sodium mtioprusside is added A slight pie- 
cinitate may foim at the bottom of the flask but does not inteifere with the 
efficacy of the stain This solution will give consistently good results foi eight 
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to ten montlis (I lia've obtained satisfactoij stains from one lot mIiicIi had 
been 1 ept in a plain glass dropping bottle for more than a ^ ear ) 

Solution No 2 — ^This second solution is also a modification of Goodpas 
turc’s stain, cout lining 

Hjdiogeu Peroxide 5 to G drops 

Tap Water 25 c c 

In order to obtain the best results this solution should not be orei fortj 
eight hours old, but it mil gi\e faulj good results for thiee to four -Beeks 
The ease with which it is made up offsets the possible disad\antagc of so 
unstable a solution Tlie hjdrogcn pei oxide itself if originally fresh, will 
keep for about six months in a daik, well stoppered bottle 

Solution No 3 — Ethjl Alcohol (95 pei cent) 

Solution No 4 — Wiight s Stam 

The variations so frequently observed m different lots of Wiight's stain, 
when it IS used for loutinc blood smears, become much moie pronounced when 
it IS used as a counter stain I have tried out mam diffcient lots of powdeicd 
Wright’s stain both as made up bv technicians and in my own laboratorv, 
but the results have been e\eecd)ngly uncertain Thcrcfoie, it seems safer to 
advise the use of a Wright s stain which is made up ready for use by some 
reliable commercial firm (The staius to be described in this paper were all 
made with that of the National Aniline and Chemical Co , luc New York ) 

SoluUon No 5 — Water 

Tap water has been used with most satisfactoiw results in such widely 
separated places as New 'iork Massachusetts, Oregon and Cabfoima 
Freshly distilled w atcr may be substituted if desired but has no particulai 
advantages Distilled water which has stood for some davs in the laboratory 
is distinctly less reliable than tap w ater 

METHOD or STAININC 

In Older to obtain the cleai cut stain described below the following pio 
cedures must be earned out wnth leasonable exactness 

1 Smeais should be made preferTblj on cover slips, thinly spread and 
allowed to dry in the an They sliould be stained within three to four horns 
if possible since the peroxidase reaction cannot be lehed upon in smears ovei 
twelve hours old unless they have been well protected fiom light and an 
(The subsequent dnections arc foi cover slip smears ) 

2 The cover slip is flooded with 10 drops of solution No 1 and allowed 
to stand one to one and one half minutes 

3 Five drops of solution No 2 (about one half the quantity of No 1) arc 
added to the cover slip without pouring off the No 1 solution, and allowed to 
stand three to four minutes 

4 The slip IS tlien washed thoroughly in tap water (one lialf to one 
nunute) 

5 While still wet it is flooded with 95 per cent alcohol and allowed to 
stand three to four minutes or until completely decolorized (i e , wlien there 
IS no more pinl visible to the nal cd eye) 
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6 It IS then washed tlioioughly nndei the tap aud diied 

7 The eoAei slip is tlieii flooded with 8 drops of solution No 4 (Wiight’s 
stain) and allowed to stand foi two to thiee minutes 

8 Twehe to 14 diops of tap watei (one and one-half tunes as much 
watei as Wiight’s stain) aie added and allowed to stand foi tuenty to foitj- 
five minutes (Most noimal and many abnoimal bloods ivill stain well in 
tu enty to tweutr\’'-five minutes but ceitaiii abnoimal bloods, paiticulaily the 
Icueemie bloods, lequiie thirty-five to forty minutes ) 

9 The covei slip is m ashed briefly under the tap, flooded with 95 pei 
cent alcohol foi three to five seconds and immediate!}’' washed under the tap 
ioi ten to fifteen seconds 

10 It IS then dried and mounted 

The expeiimeut of placing this stain in the hands of medical students and 
interns has lesulted in the knou ledge that good stains mav be obtained onlv 
bi adhci mg quite closely to the above diieetions 


DESCRIPTION 01 THE RESULTING STVIN 


When the above mentioned pioeedures have been faithfulh earned out 
theie icsults a stain which shows both the peroxidase gianules and most of 
the salient chaiacteristics of the various cells which may be seen with 
AViight’s stain alone The following desciiption of diffeieut cell-tvpes is 
based upon examinations of seveial bundled smeais taken fiom noimal bloods 
as well as from patients sufteiing fiom a gieat vaiietj of complaints Jlost of 
the patients weie infants, cluldien, and joung adults The diseases studied 
included acute and chrome infections uith and without leucocytosis, metabolic 
distmbances, secondaiy anemias of all kinds, leucemias with and without 
leucocytosis, neoplasms, purpuras, hemophilia hemorihagic disease of the new- 
born, malaria, one encephalitis, one aplastic anenua, and one chloioma The 
blood of both noimal and piematuie newborn infants has also been examined 
Consequent!} theie has been ample oppoitumty to obseive almost eveiy kind 
of cell which may appear in the circulating blood 


As a eontiol, smears taken at the same time, and stained with Wiight’s 
stain alone, have alwa}’S been compaied with those stained with the combined 
pel oxidase aud Wright’s stains In addition a good many of the abnormal 
bloods have been examined at the same time with vital staining of fresh piepa- 
rations, using neutial red (Gmbler) and Janus green (National Aniline and 
Chemical Co ) This latter proceduie has pioved of especial value in diffeicn- 
tiating between the vaiious mononuclear cells, i e , lymphocytes, monoc} tes, 

and endothelial phagocytes ® n „ „ -i i ,1 i 

The noimal polvmoiphonucleai neutiophil is so full of the laige black 

iieioxidase ^laiiules that fiequently the chaiacteiistic pleomoiphic pui- 
Me nucleus is the onlv other element visible But m the few polvmoiphonu 
Lus which usually show a smaller numbei of the black gianules, the cyto 
nlasm mav be made out as finely granular and either neutiophilie 01 slight!} 
l,sh In certain abnoimal bloods, notably in the m}elogenous leucemias, 
! me of these cells may have vc.y lew o. no pe.omdas. gianules The eyto- 
these cells fiequently appeals to he vacuolated, suggesting that they 
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arc degeueiate forms in nhich fbc substance producing the pei oxidase leac 
tion has alreadj disappeared 

The eosinophils are equalli chuacteustic Tbeir nuclei stain the iisin! 
purple, as uitli AViight’s stain, and the large eosinophilic gianules take on 
the deep black of the peroxidase stain but remain refiactile as alwajs This 
giies them the appearance of aeo large blaci granules whose center is 
sliglitlj- paler than the periphera and of a broivnish tint 

The basophils are the onlj noinial ceils which aie hard to classify avith 
tins stain, since the basophibc granules take on the black of the peroxidase 
reaction so tint their differentiation fiom neutrophils is difficult But the 
granules aie sliglitlj larger and tend to be arranged more thickly at the cell 
edges The nucleus is also to be distinguished ns less pleomorphic and of a 
paler purple or eicn laaender color, compared with that of the neutrophil 

The ljmphoc3tes nexer show anj peroxidase gianules Then character 
isties by this staining metliod are identical with those seen in a good ^yrlght’s 
stain 

The endothelial tj-pe of large mononuclear cell usuallj shows a scattering 
of black granules which tend to be present largelj in groups The lemaindei 
of the cell stains as wuth Wright’s stain alone That is, the nucleus is a slightly 
paler shade of purple thau that of the neutrophils or I3 mphocrtes while the 
03topIasm shows a slate gre3' homogeneous background with fine pinkish granu 
lation, unevenh distributed Occasionall3' one sees these cells with onl3 one 
or two or eieii without an3 peroxidase granules This finding was noted 
particular^ m two oases which showed abnorniall3' large numbers of these 
cells in the circulation The suggestion is made that this t3-pe of cells shows 
granules onl\ ivlieu material which contained peroxidase has been phago 
cytosed 

The large mononuclear cells which are neither lymphoey’tes nor endothe 
lial cells in\ariabl3 show few to many peroxidase granules These are best 
described as monoc3 tes “ Their peroxidase granules usually appear smailei 
than those in the neutiophils and more diffusely distributed throughout the 
cell than is the ease with the endothelial type of mononuclear Tlie nucleus 
and cytoplasm stain as with a simple Wright’s stam That is, the nucleus is 
purple and the cxtoplasm xeiy finely granular, giving the impression of a 
homogeneous blue grey until one examines it closely enough to obserx e the 
presence of granulation Occasionally these cells, like the neutrophils are so 
full of black granules that their cytoplasm is obscured 

Myelocytes usually show some peroxidase granules The number max 
xary from 2 or 3 to a score or more so that the cell is as full of granules ns a 
mature neutroplul The myelocytes xvhich are less granular by Wright’s 
stain slioir fewer peroxidase granules In cases of acute myelogenous leuce 
ffiia, when the blood stream is flooded xntb myelocytes in all stages of matur 
ity xxith eosinophilic, basoplnhe and neutrophilic granulation, the peroxidase 
granules may be less clear cut than normallx But there is no difficulty in 
dctermimng their presence 

Myeloblasts and lymphoblasts nevei shoxv any peroxidase gianules so 
that their diffeientiation is no more possible xritli this stain than with any 
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other, if a diffeience actually exists Then appearance is identical with that 
seen in AViight’s stain alone 

Ilowevei, It IS ivoith remembering that some of the large piimitive leu- 
cocjtes Avith deep blue cytoplasms and laige round puiple nuclei may be 
very eaily mjeloeytes whose gianules aie too few and small to be picked up 
with an oidiuaiy Wiight’s stain Such cells uill shou a few black granules 
with the jiei oxidase stain, thus being maiked as of myelogenous origin In a 
case of leucemia recently seen by the author such a finding was of definite 
value in airiving at a diagnosis of mjelogenous, lathei than Ijmpliatic, leu- 
cemia 

The normal ciythrocytes stain a giejish oi biounish coloi with a tint of 
pink The shade maj' be vaiied considciably by inci easing oi deci easing the 
length of the final decolonzation process (See “Method of Staining,” Sec 9 ) 
Basophilic stippling and poljmhiomatophiha maj be demonstrated as cleailv 
as with Wright’s stain alone On seieial occasions peroxidase granules have 
been demonstiated in immatuie nucleated red blood cells, but this is not the 
usual finding Malarial paiasites aie slightly less visible than with Wright’s 
stain alone 

The platelets stain exactly as with a simple Wright’s stain They neiei 
show an> pei oxidase gianules 


summary 

A new method has been desciibed for the demonstiation of the peroxidase 
leaction in white blood cells 

The process consists of three steps staining with a modification of 
Goodpasture’s stain, deeoloiizing with 95 pei cent alcohol, and eounter- 
staiiiing with Wiight’s stain 

In modifjmg Goodpastme’s stain a solution has been obtained vliich will 
remain stable foi eight to twelve months 

A detailed description of the lesultmg stain is pieseuted 

By this method one may obtain a clear-cut picture of the peroxidase 
content of each cell without interfeiing with their routine classification as 
with Wiiglit’s stain alone 
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ACCURATE COLOEISrETEIC TECHNIC FOR BLOOD AND TISSUE 
CHOLESTEROL ESTIMATIONS'' 


Bi Beaujiont S Cornell,! MD Toronto 


BLOOD CHOLESTEROL 

T he dependatilit} of anj colorimetiic jnetLod for blood cbolesterol maj 
be judged, in a piactical uaj, fiom the closeness of cheek determinations 
on samples of a guen specimen of blood Where absolute aecuraey is neces 
sar\ one must of course be sure that extraction is complete It is surprising 
though, hou difficult it is to obtain accuiate checks uith such thoroughly 
good methods as those of Bloor/ Sachett "Nh ers and Wardell ® Leiboff/ 
through no fault of tlie methods, but inthor because of incomplete contiol 
of the technic 

I find that among the important points lu technic, the nature of the ex 
traction, the aolumes of solvents, the nature of the standard solution, are 
all deseraing of special caie, while for the colorimetric comparison of speci 
men and standard samples one must standaidize ver\ accurateh the factois 
of light tempernturo and maturation time 

WJiat IS liercvith piescntod is not to be consideied in anj sense a new 
method, but lathoi the descuption of a technic which has pioved highh 
accurate and uhicli can be recommended where small differences are to be 
detected, without rcsoit to the laborious graaimetiic method of Windaus and 
its modifications 

Extraction — In Bloor s method and that of SacKctt s modification, the 
drop precipitation in an alcoliol ether mixtiuc causas I behe\e a most com 
pletc extraction, and one e%en more complete than can be obtained nn-v 
method lu the case of tissues But the final heating of the precipitate to 
the boiling point causes a brownish pigment to disperse tiuoughout the mix 
ture Whethei as Luden contends, tins interfeiing coloration is due to 
bile deri\atives oi not, I do not know but it gives rise in the Burchard 
Liebermann reaction to a confusing greenisli shade winch renders comparison 
uith a standard solution sometimes inexact Moreover, the amount of this 
broumsli pigment seems pioportional to the length of time the precipitate 
IS heated The diflSculty can be oaeicomc bj omitting this heating alto 
gether Such exti action at room temperature is not at the expense of com 
pletenoss, foi the residue after filtration maj be dried and extracted with 
chloroform in a Soxhlet foi an hour without obtaining sufficient cholesterol 
to g ive ea en -a faint Liebermann reaction 
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Volumes and Tcinpoaiutcs of Solvents — ^Laigei volumes, more vashmgs 
and close regaicl foi constant tempciatuie m measuiements aie all of impor- 
tance Tliiee c c of blood aie precipitated in 75 c c of a 2 to 1 alcohol-ether 
mixture and the flask, as veil as the lesidue on the filtei papei is washed 
mth an additional 50 c e of the same niixtui e This is i edueed b}’- dis- 
tillation to about 90 c c and made up to 100 c c m a lolumetiic flask at a 
standard tempeiatme (in this voik 215° C) Of tins, 50 cc aie at once 
pipetted into a 150 cc Eilenme 3 ei flask and eiaiioiated almost to dijuess in 
a boiling water-bath, the last fev drops being lemoved in tacuo, while the 
flask IS still hot, in oidei to ai'oid oveiheating of the residue, a notorious waj' 
of spoiling the coloi leaction Dining the evaporation on the ivatei-bath the 
flask should be topped bi a small funnel to <noitl loss bi splashing The dried 
residue and the funnel aie then v ashed thicc times vith 7 cc portions of 
boiling pure chloiofoim, these extiaets united and made ipi to 25 c c at 21 5° C 
Prom this flask 10 c e aie taken foi the eoloiinietiic coiiipaiison 

Standa)d Solution — It is seldom stated b^ authois whether m making 
their standaid solution thej hare used fiee cliolesteiol, an ester, or a mixture 
Some commeieial preparations meieli labelled “Cholesteiol” ueie found to 
be vutuallj' all ester Where comparatiie results alone aie required either 
free cholesteiol or an estei maj be used as a standaid vlien measuring ab- 
solute amounts the standard must be of known composition The standaid 
used here was made from puie free cholesteiol The lattei vas made from 
commercial pieparations hy hydiolysis vith sodium etlnlate and lepeated 
reciystallization fiom alcohol and then fiom ethei Of this pioduet, aftei 
thorough dij ing foi twent 3 '’-four hours at 100° C, 50 mg veie dissolved in 
500 c c of puie ehlorofoimi at 215° C The standaid was kept m a glass 
stoppered bottle in the refiigerator to prevent evapoiation and alwavs slovlj" 
warmed to 21 5° C before talung a 10 c c sample foi use 

Goloninetnc Dctei imnatwn — Theie must be a sepaiate standaid specimen 
foi each blood specimen, when several are being lun thiough together, and 
both specimens tieated in exactly the same wav Thus if theie are three 
blood samples theie will be thiee standard tubes, or six tubes in all It mat- 
ters a great deal whethei the light employed is unifoim oi otheiwise, whether 
the color reaction deielops at the same or a different tempeiature m the two 
tubes, and whethei both tubes do oi do not mature for the same length of 


time 

I employed a smgle constant source of light, a 200 cp nitiogen bulb 
m a dark room The bulb was installed on top of a desk and a circle diaivn 
around it with led paint so that as mam specimens as desired could be set 
equidistant from the light and thus leceive equal illumination 

Temperatuie variations, even ruth a constant maturation time, gne varia- 
tions in Mloration Also, since the Liebeimann reaction is exotheinuc, there 
often occurs rapid evapoiation with blowing out of stoppers and consequent 
change m volume of the specimen Temperatuie difficulties were reduced to 
cnange following way Glass-stoppei ed standaid cylinders of 

llore"d Two o.hndero, one 10 ec of .he 
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chloroform extract and one containing 10 e c of the standard solution, nere 
first of all immersed for two minutes m a bath of ice ivatcr nlnch had previ 
ously been allowed to come to equilibrium in the refiigeiatoi This biought 
the temperature of the specimens to 3“ C Then 02 c c of piiie H SO, uert 
added to each ejhnder, the stoppers leplaced the cjlinders shahen well and 
returned to the ice water bath for one minute to control the heat pioduetion 
The cylinders were then removed and 2 0 c c of pure acetic anhj dnde added 
to each, both cylinders stoppered, inverted once to mix, and returned to the ice 
bath for a final one minute Both ircie then removed and set upon the red 
hne around the lamp The time at which each pair of cylinders was first 
placed in the hath was taken as the zeio houi from which the time for read 
mg that pair w as calcnlated For all pairs, the same number of minutes 
elapsed between this fiist immersion and the reading One pair can be thus 
prepared every fi\e or six minutes and a reading can be made after mntiira 
tion, in the same length of time 

With the temperature of the darl room at IS to 20° C it was found that 
the cylinders thus prepared at a low temperature, develop then color slowly 
and at a regular rate The low temperature usually causes a mill mess of the 
chloroform which always disappears on adding the anhydiide The cylinder 
containing the blood oxtiaot always matures a little in advance of the stand 
ard cylinder hforeoier the specimen cylinder usually passes through an 
early pink phase of toloi a phenomenon not noted when the reaction occurs 
at higher temperatures 

After a penod of forty fiic minutes fiom the time when the oilinders weie 
first placed m the ice bath both sample and standard haie reached maturity, 
a beautiful clear, bluish green color, which remains unchanged for a further 
period of fifteen minutes It w as my practice to mal e the oompanson pre 
cisely at the end of foitv fiie minutes 

A Duhoscq colorimetei was used with the standard plunger usually set 
at 10 mm and ten successiye readings made and aycraged It is well to have 
three or raoie strengths of standard solution on hand and to use the one 
which most nearly matches the color of the specimen 


Calculations 

5 X ^^^*^dard reading _100_ ^ number of milligrams pei 100 c e of blood 
specimen reading 3 


After a couple of w eeks practice a surprisingly good degree of accuracy 
was developed by this feelinie as indicated bv the following pairs of figures 
chosen at random, each pair representing parallel determinations on two 
3 c c separate samples of the same specimens of whole blood of the dog 


Specimen 


Specimen 


, \ Sample 1 — ^120 mg per 100 c c 
^ /Sample 2 — 128 mp per 100 cc 

\ Sample 1 — 132 mg per 100 c c 
/Sample 2 — 130 mg per 100 cc 


Sample 1 — 138 mg per 100 c.c 
Sample 2 — 139 mg per 100 cc 


Specimen HI 
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In clieclung this method with the digitonm-piecipitation giavimetrie 
method, the technic of Fex® was used foi exti acting the 50 c c sample, the 
method of Gaidner and Fox^ was used foi hjdroljsis, and the method of 
Fiasei and Gardner® for the estimation The results of two such compaiisons 
aie given heiewith 

j \ Colonmctricil estiiintioii 175 nig per 100 c c 

( Gravimetric estimation 173 82 mg poi 100 c c 

jj \ Colorimetrical estimation 152 mg per 100 c c 

) Gravimetrieal estimation 1-19 36 mg per 100 c c 

Ihe slightli liighei figuie obtained bj the coloiimetric method is not due, 
as is usual];! supposed, to luterfeiing coloiation (since theie was none pies- 
ent) but IS due, I believe, to the fact that alcohol-ethei exti action is moie 
complete than Fex’s method can be made to be 

Thioughout the pieseut reseaich on the behavioi of blood cholesterol 
aftei meals, vhich null be separatelj published, I hate allowed myself a 2 pei 
cent erioi because this amoimt of eiioi can be leadih shovn to be inheient 
in the actual reading of identical standard samples in the Duboscq instrument 


TISSUE CHOLESTEROL 


The use of coloiimetiie methods foi tissues has to some extent fallen into 
disiepute because of the fiequenci of mteifeiing coloiatious "Where the lat- 
tei can be avoided, as in the piesent woik, theie seems no objection to using 
the method The nhole pioblem heie is to obtain a method of extraction at 
once convenient, thoiougli, and fiee fiom the majoi difScultj just referied to 
Foi tvo months I expeiimented nith difteient methods of drying and the 
use of vaiious sohents (chloiofoim, alcohol, ethei, all at vaiious tempera 
tuies) both diieetl}’’ and in Soxhlets, and in modified Soxhlets wheie the 
repeating exti actions oecuiied at many temperatures fiom 10° C up 

All drnng of tissues pieparatoiy to exti action was finally abandoned 
Similaih all sohents weie abandoned except ether, because the others took 
from the tissues substances lesponsible for inteifeiing colorations in the Lie- 


bermann leactioii 

Fex’s' method of exti acting an alkaline emulsion of fresh tissue with 
ether, which eiijojs the lecommendation of Gardner and Fox^ foi giavimetrie 
woil;;, was found to satisfy the lequirements well 

The lequiied weight of minced fresh tissue is mixed with twice its weight 
01 more of 2 pei cent caustic soda and allowed to digest about twelve houis 
at loom temperatiiie The flask is then put on a boiling v ater-bath for thirti 
01 foi tv minutes On lemoving and shaking, the tissue will be found to haie 
gone almost completely into solution (Where esteis aie to be estimated it is 
better to allow digestion to continue foi only tliiee oi foui hours ) 

Fex then extracted in a separatoi with ethei, permitting the mixture to 
stand twelve hours foi complete sepaiation Gardner and Pox found it usu- 
ally necessaij to make moie than two separations I found this process could 
be greatly shortened and made slightly more complete by the following 

technic 
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The cooled, alhahiiL digest is mived b'i shaking -with ether in a sepaiator 
and a safe separation made at the end o£ eight or ten minutes This process 
IS repented fiie times and the ether S'i%ed Then thiee further extinctions are 
done in glass stoppered centrifuge tubes the tubes being centrifuged at moder 
ate speed for ten minutes each time to assist separation, and the ether si 
phoned off Finally thiee moie similar extractions are made in these centn 
fuge tubes, but inth excess of NaCi added to the alkaline digest to hasten 
separation 

The etliei extracts are united and unshed thiee times with uater to re 
nioic alkali, salt and other water soluble substances This is facilitated by 
keeping the lolume of the water small in comparison uith the amount of 
ether at each mixing The uash uators are then united and washed three 
times with ether, the ether A\ashings being added to the ethei extract This 
process is facilitated bj employing laige proportionate ■\olumes of ether 
This piocedure was found to iomo\e all but a tiace of the cholesterol of 
the tissue, a tiace too small to be estimated, but constituting possiblj 0 05 per 
cent of the total amount of sterol present 

This washed ethei extract is the same as eraplo}ed bv Gnidnei aud Fox 
for gra'Mmetnc estimation The authoi found tliat on distilling off the ethei 
to di’jness and on taking up the residue in hot chlorofoim, and then proceed 
ing as in the technic for blood, a perfect color match was obtained for com 
parison uith a standard cholesterol solution 

The same chaiacter of standard solution, and the same precautions as to 
light, temperature, and maturation time were employed as described in the 
first section of this article 

Calculaiion 

reading ^ dilution of sample = number of milligrams 
Sample reading ^ tissue extracted 

Occasionalh, but ‘seiy seldom a sbght discoloration may occur in the 
sample cylinder being indicated bj a broun color on the addition of sulphuric 
acid and a muddj green on the addition of tlie anhj dnde "When this occurs 
it is due either to insufficient washing with watei, oi to imperfect separation 
in the separator 

One should be prepared also for tlie occunencc of unusual but harmless 
pinks salmon shades and purples uhicli sometimes develop earlj in the cold 
sample cjlinder and which represent phases of coloi development preliminary 
to the final bliush green seen at the end of fortj fiae minutes 

In checking this technic against the gravimetric, the modification of Fex s 
method was used foi extraction, the metliod of Gardner and Fox was used 
for I 13 droh sis and that of Fraser and Gardner for estimation 

In order to obtain a sufficientlj large amount of cholesterol for ease in 
handling, some commercial cholesterol was added to a Fex extract of cow’s 
gastne mucosa (tripe) Aliquot portions of this solution were tal en and sub 
jected to both gravimetuc and colorimetric estimation 
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Results 


SnmTilP T 3 colorunetnc method, 

campie i | gravimetric method, 

Samnle II 3 eolorimefnc method, 

^ II I By gravimetric method, 

Sample III 3 colorimetric method, 

/ By gravimetric method. 


0 199 grams 
0 196 grams 

0 216 grams 
0 215 grams 

0 202 grams 
0 206 grams 


I confess tliat I found, the giavimetiic technic extremely difBcult and 
that, in my hands, it contained a 2 pci cent maximum erroi winch was no 
better than the 2 per cent erior in the coloiimetnc But, for the comparative 
purposes of the problem for which the technic was developed, it seemed to 
satisfy the lequirements quite well 

Conti ol Used to Coirect foi Blood Contained in Tissue — Wheie one wishes 
to know the amount of cholesterol in a piece of tissue it is desirable to make 
a deduction foi blood contained in the tissue, the balance representing the 
actual tissue sterol piopei This can be leadilj' done if, m doing periodical 
tissue sampling, a blood sample be taken fiom a vein at approximately the 
same time The tissue on removal is n ashed with water, blotted, weighed and 
minced The minced tissue is placed in a 0 4 per cent solution of ammonia 
and set on the desk foi two hours with occasional shaking With this treat- 
ment the tissue pales and the hemoglobin of the contained blood passes into 
solution imparting a pink or red color to the ammonia solution Some of this 
solution is then pouied into a graduated cylindei, and into an identical cylin- 
der containing an equal volume of fresh 0 4 per cent ammonia, some venous 
blood IS dropped from a calibiated pipette until the colors match 


Calculation 

V" X T X C 

amount ot blood cholesterol in tissue, ivhere 

V = amount of venous blood in c c 
T = volume of ammonia into uliicli tissue uas placed 
C = amount of cholesterol in 1 0 c c of venous blood sample 
t = volume of ammonia from tissue flask used for tlic hemoglobin comparison 


When the comparison is finished, the ammonia solution removed from 
tissue flask is poured back into the flask, and enough caustic soda added to 
rendei the solution 2 per cent, as lequned in Fex’s method During the 
subsequent heating on the water-bath, the ammonia is of course driven off 
Appieeiation and coidial thanks are tendered to Dr V B Henderson 
and Di G H W Lucas for much consultation and assistance in theory and 


technic 
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CELLULOID COKRO&ION TECHNIC FOR STUDY OF NORMAL AND 
PATHOLOGIC VARUTIONS OP THE ARTERIES 
OP THE KIDyE\'' 


B\ Nelson 5\ Baukek MD Rochestep Miaveootv 


T he ceUuloid corrosion metlioil toi demoustratmg and stud} mg blood 
vessels has been used vudel} lot man} }ears ScluefferdecI er, in 1882 
was the fiist to describe the method and since then numerous articles m the 
literature describe improvements in the composition of the injection mass, 
in the tjpes of appaiatus and in the method of earrjing on the injection 
The technic used at The Jlav o Climt lu a stud) ot the uormsi snd patho 
logic variations of the arteries ot the kidiiej is fundamentsll) that reported 
by Huber lu 1906, with the modifications bj Hminau, "Moriison and Lee Brovni 
in 1923, b) Morrison m 1926, bj Meindoe, and bj CounseUer and Meindoe, 
in 1926, in then vi ork on the livei It is adaptable foi different organs, but 
slight changes are necessary for each It is possible to inject the arterial svs 
tern of the normal kidnej complctelv and conststentlj as far as the capil 
lanes, and the method lias been used to compnic tlie ntcinl casts of noimal 
kidneys with those exhibiting vinous tvjies of renal lesions paiticiilarlj 
nephritis 

TECIIMC 

Removal of ike Otgan — In the removal ot the oigan the intact kidnev, 
the intact renal arterj with a small portion of the aoiti ittaehed and a 
small amount of perirenal connective tissue viithout a gieat deal of perirenal 
fat are included The tissues should be obtained as soon ns possible after 
death and should not have been previously subjected to formalin embalming, 
or preserving solutions The reason for this is that technieil difficulties are 
m direct proportion to the degice of postmortem degcneritioii vihich has 
taken place Usnall) if more than five hours elapse ittei deitli before the 
specimen is obtained the vinlls of the vessels mav be considenblv softened 
and weakened 

Cannulas — Glass cannulas with smooth tips and definite but smooth 
shoulders are used The cannula is insetted into the lortie orifice of the 

Work done la the Section on Pathologic Anatomj The Majo Clinic Head before the 
international Aasoclatlon of Medical Museums Washington I> C \prll 30 IS 8 
Received for publication Maj 26 39 8 
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TFos/unsr-Tlie cannula is then connected nitli the cold-water tap by a 

th^tube'^wiir slieJitly If the piessme becomes too great 

the tube will sepaiate from the cannula Washing is earned on with the 

kidney immeised in cold water to pievent, as far as possible, further post- 
moitem degeneiation The washing is kept up for thiee hours or longei if 
the water coming from the lenal vein is still blood-stained Waim physio- 
logic sodium chloride solution has not been found to possess any advantage 
ovei cold tap-water foi washing “ 

-D, -The purpose of the drying is to remove only a modeiate amount 
of watei fiom the kidney and collapse the laigei vessels The kidney is 
wrapped in towels and placed in an ice bos iindei a 500 giam weight for at 
least two hours It may be left there as long as twelve honis 



T'Ie: 1 — Injection apparatus a, air line 6, needle valve o, pressure bottle d mercurj mono- 
meter c ind / Injection bottles o clamp 7i, sink with lunnins water 

Leaki — To jn event leaks all the small blanches of the mam renal trunk 
are tied as well as all the peifoiating capsular arteries which weie necessaiilj 
torn 01 cut in removing the kidney from the body This pioeeduie is verj 
important since leaking constitutes the majoi techmeal diflSculty An uncon- 
trollable leak will spoil the whole injection The method I have used is to 
hold the kidney under watei and eithei blow or force an under slight pressure 
through a tube attached to the cannula The small torn vessels aie identified 
by the bubbles, caught with arteiy foiceps and tied carefully and thoioughly 
with a heavy thiead 

A-ppaiatus — Fig 1 shons the aiiparatus used (modified fiom that used 
by Counsellei and Meindoe) Formerly a carbon dioxide tank vas used as 
a source of pressure An an line with continuous piessure as high as 500 
mm of meremj^ fiom a machine pump is preferable to a gas tank and is used 
now for all such ivoik at The Slayo Clinic The needle valve is important 
since it regulates the piessuie for the entire apparatus The pressure bottle 
has a sealed cork with foni glass tubes peifoiating it One is attached to 
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the air line, one to a mercury manometer and two are available for injection 
bottles By attaching Y tubes to these the number of injections carried on 
at a certain pressuie can be increased indefimtelj The injection bottles 
hold GOO cc Rubber corks aie pcrfoiated bj a long and a short glass tube 
and are tied m tightlj uhen the bottles are filled with the injection mass 
All glass tube ends arc flanged and the rubber connections tied tightly be 
hind these flanges 

Injection mass — Old roentgen raj films are a cheap and satisfactoiy 
source of celloidin The siher emulsion is washed off and the films thoi 
oughlj dried As a stock solution the mass is made up as follows roentoCn 
ray films, 10 gra , gum camphor 8 gm , acetone, 100 c c For deep injection, 
one part of this mass is diluted with four parts of acetone, making a formula 
roentgen ray films, 2 gm gum camphor, 1 6 gm , acetone 100 c c For 
coloring matter alkanet (first described by Huber) has been used, the dje 
being extracted from crude alkanet loot with acetone It is not an attrac 
ti\e red but it is soluble in acetone and unchanged bj strong hj droclilonc 
acid If contrast colors arc desired, Windsor and Ivewton oil paints (de 
scribed bj Couiiscller and Meindoc) arc satisfactorj , but tliej are not soluble 
in acetone and the suspension docs not penetrate as deeplj as tbe mass with 
a soluble dye 

Injection — The apparatus is connected and the tube leading from the 
long arm of the injection bottle is filled with the injection mass and clamped 
near its end This is connected with the cannula in the renal arterv and tied 
tightlj over it The pressure is then raised to 400 mm of mercury and the 
clamp released allow ing the mass to enter the renal artery suddenlj at this 
pressure Probablj the maximal penetiation is secured during the first few 
minutes If there arc anj other small leaks they ai e immediatelj controlled 
by clamping and tying At the end of an hour the pressuie is reduced to 200 
mm of mercurj, aud I ept there for from seven to ten days The purpose of 
this is to insure solid branches Thicker solutions of the mass maj be added 
to the original injection bottle one or two dajs after the beginning of the 
injection if it is desirable to shorten the time of the injection Care is taken 
not to permit air to entei the injection tube During the injection the kidnej 
is immersed in a sink filled with cold running water At the end of the in 
jection a clamp is placed on the tube near the cannula and the tube cut abo\e 
it The 1 idnej is then allowed to remain m the water for twentj four hours 

Corrosion — The cannula is cut out of the end of the artery and tlie 
ladney placed in commercial hjdrochloric acid After from two to four dajs 
it IS taken out and washed and if corrosion is not complete it is replaced in 
the acid and the process repeated until the cast is clean The kidnej is 
washed by immersing it in water and plajang a fine stream of water on it, 
tbe washing cannula is also held undei water Care is taken not to bieal 
any small branches of the cast 

Mounting — About a fourth of the cast is cut away in order to expose tbe 
internal branches and to have material for microscopic examination This por 
tion is 1 ept in water and the remainder of the cast is dried, then spraied with 
a thin solution of clear %amish from an ordinarv throat spray and mounted 
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diy on a sheet of heavj nhite celluloid in a paitial vacuum jar, accoiding lo 
the method of Lundquist and Robertson Small liagments are cut fiom the 
piece kept in uatei and placed on hanging-diop slides m natei to he studied 
uith the niicioscope oi they inaj be peimanently mounted on these slides in 
gljceiin and the eoiei slips sealed with asphalt Thej can be studied best 
with a 32 mm objective 

Commcni —UliQ impoitant points in the technic aic (1) complete wash- 
ing of the lasculai si stem ot the specimen, (2) tiing oft all tom vessels, (3) 
a thin injection mass loentgen-iav films 2 gm , camphoi, 1 6 gm , acetone, 
100 cc, (4) high initial piessuie, 400 mm of meicuiy, (5) maintenance of 
the injection iindei piessiiie of 200 mm of meicuiy for from seven to ten 
days, and (6) eaieful Hashing of the cast 


ADVANTAGLS OP THE JIETHOD 

1 The casts aie easily handled, studied, demonstiated, photogiaphed 
and pieseived, oi they may be cut up, and the course of each vessel tiaced 

2 The aiteiial tiee onh is injected and this as far as the capillaiies 
The veins aie not injected and thus do not obscuie the pictuie 

3 Small fiagments of the cast may be studied under the binocular micro- 
scope, thus details of the finer aiteiial blanches aie reiealed 

4 The presence oi absence of anastomosis is easilj detected 


DISADVANTAGES OP THE JIETHOD 

1 The destiuction of the kidnei piecludes the possibility of obtaining 
micioscopic sections Hovever, if the tvo kidneys aie of approximately equal 
size and weight, and gioss abuoimalitics are not present, microscopic sections 
fiom one may be taken as a faiily good index of the othei Furthermore, it it 
is neeessaiA to take a section fiom a kidnej to be used for celluloid injection, 
it can be taken from one pole and the main luteilobai branch of the renal 
arteiv to this legion ligated This can usually be identified before it enters 
the hilum The end arters" distiibution in the kidnej makes it possible to do 
this and still inject celluloid into tlie leinaindei of the kidnev without leaks 

2 The easts aie faiily fi agile 

3 The casts aie only of the lumina of the -vessels at their maximal 
dilatation The aiteiial -walls have conoded awai and cannot be studied 
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TUBERCLE B VCILLI V\D LLASIIC TI'^SUE* 

A R\i ID J^rcTiroD fon Si vimnc Both in rriE S\aie PrrPArmoN 


Bi I<iR\LL R VI p\i 01 T M D andRichvrdI ErrisoNBb '\rD Piiir vdeli in v 


E ver smcc BiIIuP pointiU out the tiiaoiiostK, and iiio^uostic signifi 

cance of clastic tissue in the sputum of cases of pulmomiv tuberculosis 
the need for a method rapid enough for loutmc clinical use Ins been felt 
methods of elastic tissue staining have been nor] ed out and in minj 
sanatoria foi tuberculosis one oi another of such methods has become part 
of the routine sputum o\imination However mass obseivition of the tv pcs 
and occurrence of elastic tissue in the various clinical forms of pulmonair 
tnbeiculosis has not appealed ehieflv because the methods wcic tedious and 
time consuming and neccssitatid the pieparation and staining of a second 
smear in addition to the one stained foi tubeidc bacilli ]\Iauv attempts have 
been made to develop a simple method of staining both tubercle bacilli and 
elastic tissue in the same prepniation the most successful of tJiesc in recent 
vears being tliosc of Bezancon and Brodicz in 1922 and lessen^ in 192C 
These methods permit the sfaming of tubercle bacilli and elastic tissue in the 
same preparation but are excluded fiom the loutine of the busj clinical hbo 
ratorv because of the time rtquiicd thirtv minutes at the least 

In our endeavor to investigate the occurrence and t>pc of elastic tissue 
appearing m the sputum of patients with pulmonary tubciculosis vve have 
worl ocl out a modification of 'Wcigcrt’s elastic tissue stain This permits of a 
rapid staining of the elastic tissue in a simple diiect smeni "We found that 
the tubercle bacilli also take this stain in the same time and that by gentle 
decolorization and countci staining vve had a smear in which all the tubercle 
bacilli as well as the elastic tissue fibeis remained stained bv the basic fuclisin 
The method is realh so verv simple and quid that it proved to be more effi 
cient as the routine method for staining tubcicle bacilli ev en in cases in w Inch 
elastic tissue was not to be looked for than the usual Zielil Neelsen technic 
After careful compaiison we have convinced ouisclves that it verv often shows 
tubercle bacilli when no other method will do so The icison foi this np 
poais to us to lie in the fact that this method entails consideiablv less tamper 
ing with the organisms than am of the other methods no stioiig acids arc 
used no heating is done and onh three steps fal mg in all orih five minutes 
are neccssarj 

SOliUTIONS \J«.D VIETHOD 

Solution 1 

Basic fuclisin 2 gm 

Bcsorcin 4 gm 

Water 100 c c 

From the Home for Consumptl'e Che tmit Hill Dhlla 
Uccchetl for publication ira> 1 19 S 
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Dissolve and boil three mmutes and then add 

Liquor ferrisesquichloride 15 cc 

oneha^rLw'' P-'P" 

Dissolve Eediment on filter paper in 

Alcohol 95 per cent 200 cc 

minutes and filter Bring volume of filtrate to 100 cc mth ad 
ditional 95 per cent alcohol and add 

Hj drochloric acid c p 3 c c 

Note Any basic dye such as orcein, saframne, etc, can be substituted for the 
fuchsm 


SoluUan 3 

Hjdrochloiic acid cp 3 cc 

Alcohol 95 per cent 200 c c 

Solution S 

Aqueous methylene blue 


A selected paiticle of sputum should be smeaied by gentle stiokiug m 
sucli a way that layers of vaiyiug thickness are produced, because bacilli are 
inoie easily seen m thin layeis and elastic fibers aie more apt to be found in 
thick layers Too gieat maceration should be avoided as this may break up 
the natural relation of bacilli and elastic tissue 

1 The diied smear is flooded ivith the stain (Solution 1) from three to 
five minutes accoidmg to the strength of the stain 

2 The iinsed smear is then decoloiized (Solution 2) to a faint pink and 
iinsed again 


3 Counteistam with aqueous methylene blue 

By this method both bacilli and elastic fibers appeal a bluish puiple, the 
fibeis usually more deeply stained than the bacilli The bacilli appear swollen 
and unusuall}^ large in spite of the fact that only the interior takes the dye 
and the waxy capsule appears as a highly refiactile shell inclosing the pui- 
plish rod Occasionalljr this waxy capsule may contain very little oi none of 
the dye These we haye eonsideied as being bacilli possessing a minimum 
of acid fastness that would have pzevented their recognition by a purely 
acid fast staining method The elastic fibers stain vaiious shades of bluish 
purple depending on then tluckness There aie no other objects appearing 
in the sputum that can be confused with these fibers 


We haye been using this method for the past two years and we have 
found that the routine repoit as to the presence or absence of elastic tissue 
has been of mateiial help in the general consideration of a case both fiom 
the standpoint of piognosis as well as piogiess Following the lead of 
Bezancon and Biodiez we have divided the elastic tissue fibers into classes 
according to then general appearance We found it better, however, to 
restrict our classification to the two mam types commonly recognizable 
■p T 1 are fine distinct fibeis that retain wholly or in part their alveolar 
Shane After seeing a few examples this type is unmistakable E T 2 oc- 
cms m bundles often frayed at the ends oi in single heavy strands We 
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found that m pulmonaii tuberculosis the finding ot E T 1 is defiuitelj 
patliognomonio of ludelj disseminated rapidlj softening process With one 
exception patients repeatedly sboiring this type of clastic tissue have pro 
grossed through a lerj actiie clinieil course to a fatal termination E T 2 
IS the usual tj pe seen in pnlmonan tubereulosis and occurs m all other forms 
of this disease 

Elastic tissue fibcis can be demonstiated at some period in the course of 
every open case of pulmonary tuberculosis Thej are larelj if ever found in 
the sputum of tuberculous patients if bieilli are absent, although ooncentra 
tion methods or animal inoculation raaj bo necessarj to demonstrate the 
bacilli The usual storj is first the appearance in the sputum of tubercle 
bacilli followed in a short time bj both bacilli and elastic tissue This con 
dition persists during the active course of the disease to be folloiied as 
quiescence oi recoierj occurs bj the disappearance first of the elastic tissue 
and then of the bacilli 
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A NEW BLOOD TAKING TUBE® 


Br AtrousT Stephen Wolf, New Tors 


A lthough there are at the present time various forms of appaiatus being 
used for ofatainmg blood fiom a vein, the one which I am about to de 
scribe maj fiom mj experience be of mteiest to others (Fig 1) 

Pig 3 A, container (capacitj ot 50 cubic centimeters) , B, tabulation, 
c, ground nib, B, perforated stopper, B, trap containing cotton, F, rubber 
tubing , G, mouthpiece R, Luei needle 

For the puipose of elucidation in the use of this tube I shall make men 
tion of a part of the technic for obtainmg blood To insure the positive ex 
elusion of air it is advisable to smear a bttle vaseline around C Connect D, 
E, P, and G Insert D in B and connect H and C Place the subject in a re 
elming position, flat on the baok,t with the arm from vv hieh tlie blood is to be 
taken in a suspended position Select a pi eminent vein, atenbze the site, and 
applj the tourniquet Place & in the mouth, produce suction, and insert the 
sterilized needle, faking precaution to hold B upu ard (for if it is not in this 
position, the blood will gravitate into the tabulation and thereby be drawn 
into the month of the operator) 

From the LaboPatorj of EquIWWc Ufe Assurance Socletj New York. 
tThls prevents to a ^reat extent cerebral anemia 

The above mentioned outfit can be obtained from The Empire I^boratoi-j Supply Com 
pan> Incorporated 649 w 1 nd St New York New York. 
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It might not be amiss to diaw the attention of the leadei to some of the 
advantages of tlie outfit mentioned (1) Any size needle can be used, (2) it 
can be steiilized in the tube propei (see Fig 1) or in a separate receptacle 
(see Fig 2) , (3) the tube can be cleansed and used over again, (4) it can be 
used foi bacteiiologic as veil as chemical seiologic, and other blood nivesti- 
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gallons, (5) it is made to fit a 50 c c eentiifuge shield, (6) parts can be le- 
plaeed independentlv , (7) it is necessaiv to use but one hand, as the tube 
functions as a handle, (8) blood is visible as soon as the needle pieices the 
wall of the blood vessel, (9) the specimen is in such foim as to allov of 
pouiing fioin the tube into othei receptacles and adding such chemicals as 
aie necessaiv 



A HEAD CIAMP DOR DJ CCRDBRAiE AMiAULb* 


I \ I Notii IvAritEit Fii D iND II C Stubs"! PhD, HD CLE\i.E\M) 


TN IIIL BomsL ol smiu mtiit \\<nk on the mcisuiuupiit ot musoulai tuisiou 
111 cleeerebrTto tuts it vias found cointmcnt to inoiiiit tlic piepTrution on 
1 cnnvas frame ni ivliieli tlieie luii opcninoS through iihich the legs uere 
thrust To hold tlic htid upright in oidii to facilitate uspiiation, it tias 
found Tdnnta„eous to tonstriitt the liead clamp iihich is heic pictured m 
Pig 1 and desciihtd Too bus iii hinged together the one A being strsight 
and hating ritefed on its end t small piece of nood B oi rubber fiom the 
tread of an automolnb fin the otln i Ini f is ciiiicd slon,, its length in 



seteral diiections and is hooked on its cud to tit the mpe of the neck under 
the occipital protuberance When leadj to use the head clamp, the bars are 
opened like a pair of shears and the tiood (oi lubber) piece is inserted be 
ttreen the teeth and the hool is placed about the neck 

The two bars aie held together bj the band, D, nluch by being forced 
along the bars loci s them together The end of the head clamp is fastened to 
a vertical rod bj means of an ordmnri laboratorj clamp The gup of the 
head clamp is so secure that a deceiebrate animal conld be freely suspended 
bj the head, it iiecessaic, without meclnnical interference with lespiration or 
circulation A head holdei of this fipe could be usefullj applied to the human 
cadaier for flic puipose of holding flic head rigid while sawing through the 
skull, in the performance of a postmortem examination 

I^om tlie H K- Cushltiff Laboratory of Exp rlmentaJ ^ledfclnc A^estem HfJ' bnl 
\eralty ClevLland Ohio 

R«el\od for publication Vprll S 19 S 
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A SPECIAL ENIPE POE DECEEBBKATION"^ 


By Enoch Karrer, PhD, and H C Stevens, PhD, MD, Cleveland 


'^HE mstiument here deseiibed is designed for the deceiebiation of eats and 
animals of like size thiough a tiephine opening in the skull It is espe- 
cially designed to produce the paiticular type of decerebration known as the 
thalamus pieparation The instrument is drawn in Pig 1, m which 1 is a 



small steel tube having at its one end a flat and smaller portion 2, with rela- 
tively shaip edges, and having on its other end a rotatable but not transiatory 
nut, 3 Through the nut 3, passes a portion of a seiew 4, extending down 
into the tube 1, and terminating in a flat portion of steel, or other material, 6 
whose edges may be sharpened to enable it to cut through the tissues inside 
the cranium This flattened poition is also slightly curved downward The 
whole tube 1 may be rotated in a sleeve 7 where tube 5 affords a hearing that 

•From the H IC Cushingr Liaboratorj of Experimental Medicine Western Reser\ e Lfnl- 
\erslty Cleveland Ohio 

Receded for publication April 23 1928 
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may be slid along tube 1 Tbe extensible 1 nife edge 6 is uitbdiawn by 
manipulation of sereiv 4 and the end 2 is inseited into the cranial caaitj 
through an optiiiiig in the skull situated in the median plane approximate!! 
1 cm eaudad to a stiaight line joining the oiitei angles of tbe posterior 
bordeis of the tuo orbits of the ejes The depth of introduction is determined 
bi the position of the sleeves 5 and 7 In ease of average size cats this dis 
tance should be from 1 to 1 G mm The extensible knife edge 6 is then caused 
to project bj turning the nut 3 until the end of it is felt to be against the 
cranial vv all Then the vv hole tube is rotated in 7 to cut tbe tissues that vv^ill 
fall on the surface described bj the cutting edge The 1 nife when manipu 
lated in accordance vnth the directions given above passes through the brain 
just cephalad to the optic thalamus The projecting cutting edge, 7, is best 
made of lustlcss steel or other material as sheet molvbdeuum When made of 
high caibon steel, lusting is serious fhiough the narovv' tube 2 


A PYHEX GLAbb BURNER FOR THE PRODUCTION OP bODIUM 

LIGHT® 


Bi Low viiD b West, PnD St Louis 


C ALDWELL and Whvmpei' obtained an intense sodium light bj passing 
finelj powdered sodium carbonate into a blowpipe flame along vnth the 
air supply The coustancj of the flame waned considerablj These vworkers 
also bubbled gas through a mixture of sodium carbonate and sand contained 
in a bottle, in the coik of wluch a metal Meel er burner tube was mounted, 
and obtained a steadier though less intense flame This latter principle of 
Caldwell and Whj mper was adapted to an apparatus of pyrex glass Because 
it has proved especiallj satisfactorj ns a source of light for polariscopic work 
a desoiiption of its construction is given 

The apparatus consists essenfiallj of tiro pai ts, first a chamber for fine 
sand and salt through vv Inch the gas supplj bubbles, and second a burner of 
the Bunsen tvpo placed above it The gas hiibbhng through the sand salt bed, 
carries particles of salt in suspension through tbe burnei and produces a 
bnllmiit sodium flame when ignited at the tip The salt sand chamber con 
sists of a pjwex tube appioximately 25 bj 160 mm fitted at the bottom with 
a gas inlet tube and near the middle with a wide side tube which serves as a 
salt reservoir The chamber is prefeiablj somewhat enlaiged at the bottom 
as shown in the photograph, though this is not essential The gas inlet tube 
IS passed through the wall of the salt sand chamber near the bottom until it 
almost touches the opposite side It is closed at the end and provided with a 
small aperture (about 1 mm ) on the under side and in the center of the eham 
her Bj this arrangement the gas passes first down into the salt mixture and 
then up thiough it A small opening for the gas inlet into the chamber is 

„ Demonstrited in prelimlnan form at the meeting of the American Socletj of Biological 
Chemlata Cleveland Ohio Dec 8 to 31 19 5 

rrom the Department of Biological Chemistry 'Washington UnhersU> School of Medicine. 
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desirable to insure sufScient bubbling piessure and an even flow ol gas The 
layei of sand should extend a few milbmeters above the gas inlet tube, and 
the quantitv of salt should be such that the gas leadily passes thiough it 
the supply of salt in the ehambei is leplenished as needed by tappino- the 
walls of the salt leseivoii A laiger salt-sand ehambei and leservoir may be 
const! ucted if gieatei capacity is desiied The buinei is conveniently made 
from heavy pyiex tubing of about 10 oi 12 mm bore The an inlet tubes of 
7 01 8 mm boie aie located about 45 mm from the end of the mam burner 
lube and cuned down They should be a fen cm in length The burnei 



Pig- 1 


should be long enough to give an eYCuh burning flame without flickei, about 
150 or 160 mm The mner tube thiough which gas passes fiom the salt-sand 
ehambei into the burnei may be either sealed in or moie simply seemed with 
a rubbei stoppei A. veiy essential point is to adjust the gas and air intahes 
of the bitinei so that a hot, blue loaimg flame is obtained This is easily done 
bv sealing on the an inlet tubes of such size that an excess of an is assured, 
and then attaching a lubbei tube with screw clamp to one of the inlet tubes 
By opening and closing the clamp the air supply may be regulated at will 
The buinei is attached to the salt-sand chamber with a rubbei stopper The 
specifications given may be changed within rathei wide hmits with satisfac- 
tory results The salt leservon tube should be sloped so that salt runs into 
the ehambei only upon tapping 
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may be slid along tube 1 The extensible knife edge G is ivithdi awn b\ 
maaipuHtioii of screii 4 and the end 2 is iiiscitcd into the cnnml casiti 
through an opening in the skull situated m the incilnu plane approxiuinteh 
1 em eandad to a straight line joming the outci angles of the posterioi 
bordeis of the two oibits of the cjts The depth of introduction is determined 
bt the position of the sleet es 5 and 7 In case of average size cats tins dis 
tance should he from 1 to 1 G mm The extensible knife edge G is then caused 
to project hr turning the nut 3 until the end of it is felt to be against the 
cranial wall Then the whole tube is rotated in 7 to cut the tissues that will 
fall on the surface deseiibed bj the cutting edge The 1 nife vvlicn manipu 
latcd in aecoi dance with the diieetioiis given above passes tbioUob the biaiii 
jnst ceplialad to the optic thalamus The projecting cutting edge, 7, is best 
made of rustless steel oi othei material ns sheet moljbdeiium When made of 
high carbon steel rusting is serious through the naiow tube 2 


A PYRES GLAbb EURNER FOR THC PRODUCTION OP SODIUM 

LIGHT® 


Bv Low tRD b West Pn D br Louis 


C ALDWELL and Wbvmpei' obtained an mtenst sodium lieht b\ passing 
finelj powdered sodium carbonate into a blowpipe flame along with tho 
air supplj The eonstancj of the flame varied considerablj These woikom 
also bubbled gas through a mixture of sodmm carbonate and sand oontained 
in a bottle, in the eork of which a metal Jleekcr burner tube was mounted, 
and obtained a steadier though less intense flame This latter principle of 
Caldwell and Whi mper w as adapted to an apparatus of pyrex glass Beennso 
it has proved especiallj satisfnctorj as a source of light for polnnseopio work 
a desoiiption of its construction is given 

The apparatus consists essentiallj of two parts first a oliambcr loi flue 
sand and salt through which the gas supplj bubbles, and second a bvirnci ol 
the Bunsen tjpe placed above it The gas bnbbbng through the sand salt lied, 
carries particles of salt in suspension through the burner and prodiiccH a 
brilliant sodium flame when ignited at the tip The salt sand olmmhci con 
sists of a pjrex tube, approximatelj 25 bjr 160 mm fitted at the bottom with 
a gas inlet tube and near the middle with a wide side tube which serves m a 
salt reservoir The chamber is prcferabljr somewhat enlarged at tlio liotloiii 
as shown in the photograph though this is not essential The gas inlet tiihfi 
IS passed through the wall of the salt sand chamber near the bottom until it 
almost touches the opposite side It is closed at the end and provided with ri 
small aperture (about 1 mm ) on the under side and m the center of tho chain 
her Bj tins arrangement the gas passes first down into the salt mixture and 
then lip through it A small opening for the gas inlet into the eharabfr is 

Dcmonwmtml in nrcHmInorj form at the meettuB ot the Vtncrican Socletj ot El lorl i! 

Chemlste Cleveland Ohio Dtc 8 to 31 19 5 J 

From the Deairtmcnt OE Biological Chemlstn Washington tlnlversltr 
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desirable to insure sufScient bubbling piessure and an even flow ol gas The 
Ia 3 -ei of sand should extend a few millimeters above the gas inlet tube and 
the quantitv of salt should be such that the gas leadily passes thiough it 
the supply of salt in the ehambei is leplemshed as needed by tapping the 
walls of the salt leseivoii A laiger salt-sand cliambei and leservoir may be 
constiucted if gieatei capacity is desiied The buinei is conveniently made 
from heavy pyiex tubing of about 10 oi 12 mm bore The an inlet tubes of 
7 01 8 mm boie aie located about 45 mm from the end of the mam burner 
lube and cuned down They should be a feu cm m length The burnei 



Fig- 1 


should be long enough to give an eieuh buimng flame without flickei, about 
150 or 160 mm The mner tube thiough which gas passes fiom the salt-sand 
chambei into the burnei may be either sealed in or moie simplj' seemed with 
a rubbei stoppei A veuj essential point is to adjust the gas and air intakes 
of the hninei so that a hot, hhie loaiing flame is obtained This is easily done 
bv sealing on the an inlet tubes of such size that an excess of an is assured, 
and then attaching a lubbei tube with screw clamp to one of the inlet tubes 
By opening and closing the clamp the air supply may be regulated at will 
The buinei is attached to the salt-sand chamber with a rubbei stopper The 
specifications given may be changed within rathei wide hmits with satisfac- 
tory results The salt leservon tube should be sloped so that salt runs into 
the ehambei only upon tapping 
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With one charge of sand and salt (including the salt reseivoir), a rela 
tuely constant light of high intensity can be obtained for one or moie hours 
depending upon the rate of gas flow, fineness of salt, etc Satisfactory salt 
can be prepared by \eiv finely grinding a c p grade of sodium chloride or 
good free i mining table salt m a moitai oi prefciablj m a ball mill and then 

drying by heating in a metal dish nith a fiee flame The sand used should be 

rather fine and of round grain to insure good bubbling It also should be 
dried by heating The gas supply should be passed through a drving tow er of 
calcium chloride before entering the apparatus, otheiuise the salt and sand 
mil cake 

This type of sodium bmnei has been found more satisfactory for both 
student and research use than any other I ha\e used White and Kabinowitch 
found it to be satisfactory as a source of bght in measuring the optical rota 
tion of sugar solutions winch had been placed in Thir\ Vella loops of dogs 
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£rrata 

In the article by Greenbaum entitled ‘Nen lodo Deinati\es of Phthale 
ins,*' Octobei, 1928, issue, on page 40, first line should read The introduction 
of lodme into a nitrated phenolphthalein lesulted in a etc 
On page 41, fifth line, 18*^ C should be 180° C 

On page 42 first line of third paragraph, uord ‘ detoiodophenolphthalem’ 
should be “octoiodopheuolplithalcin " 

On page 45 line seieii word metacresolplithalein should be oitho 
cresolphthalein ” 
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LABORATORY TECHNIC 

VAN DEN BEEGH TEST A Study of the Properties of Pure BUiruhlu and Its Behavior 
Toward the Van Den Bergh Keagent, Davies, D T, and Dodds, E C Brit Jour 
Esper Path , 1927, viii, No i, p 316 

The authers’ experiments suggest the followmg 

That the hehavioT of bilirubin ton ard the diazo reagent is constant, and that changes 
are either due to alteration in the Ph of the solution or to an oxidative change occurring 
m the pigment 

That the chloroform solubibty and dialvsis properties vary with the solvent 
That clinical and expermiental evidence supports the view that bilirubin can be oxidized 
to biliverdin in the circulation, which pigment only gives the indirect reaction 

It IB felt that this view explains in a bke manner the varying results obtained with the 
van den Bergh reaction It does not in any nay detract from the value of the reaction, 
but it seems to shed light on those not infrequent cases that do not fall in with the clmical 
expectations 

It is offered as an explanation that in obstructive jaundice there is a constant absorption 
of bilirubin into the circulation from the distended bile channels — channels which are more or 
less long sealed tubes — which oxidation cannot freely occur It is interesting to record 
that as early as 1889 Hayoraft and Scofield observed the larious changes that occurred in the 
constitution of the bile pigments found in the gall bladder They came to the conclusion that 
reduction of biliverdin into bibrubm was a common phenomenon, as bile in the middle of 
the gall bladder was green and the bile near the bladder wall was orange brown In conse 
quence, bibrubm is present m just sufficient amount almost constantlj in the circulation to give 
a direct diazo reaction In the earlj stages of obstruction and wlien the obstruction is being 
relieved it is well known clinically how the van den Bergh reaction changes In the early 
and late stages (when the icterus has been relieved} it may vary from a delayed to a 
negative direct The icterus is not very deep, and oxidation may have been suflicient to 
transform the bilirubin into bihverdm This change is well seen in the superficial tissues — 
a change which can take place quite as readily in the circulation 

Van den Bergh, in his work, sajs that he frequently came acioss a direct diazo reaction 
in some cases of icterus due to terminal heart failure and after a careful search no anatomical 
changes could account for any obstruction Eppinger’s bibary thrombi were not observed 
The direct reaction here can he explained possibly by the lack of oxidation, bibrubm not 
being changed as readily into bibverdm as in those cases with an intact circulation 

The daily variations obtained in cases of catarrhal jaundice can be accounted for if 
one regards as the cntenon of a direct reaction the presence of bibrubm in the circulation 

blastomycosis The Effect of Gentian Violet on the Organism of Blastomycotic In 
fection, Sanderson, E S, and Smith, D 0 Arch Dermat and Syph , 1927, xvi, No 

2, p foi 

In vitro experiments with a recently isolated strain of blastomyces have shown that 
nvfremelv dilute solutions of gentian violet (1 500,000) possess a marked mhibitory effect 
on Its growth It IS possible that this dye ma> be uUlized m the treatment of human beings 

who have this disease 
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SOABIiET FEVEB Agglutinins In Human Sera for Scarlet Fever Streptococci Baum 
gartncr, L Am Jour Pub Health 1927, x^ii, No 18 p 814 

Agglutinins for streptococci isolated from acute cases of scarlet fe\or are found m tlie 
blood of apparentlj hcalthj and normal individuals 

Of the 714 per cent tvlioso sera did not agglutinate the scarlet feior streptococci 77 G 
per cent had not had the disease 

Of the sera from 188 individuals 23 6 per cent agglutinated scarlet fever stcptococci 
Twenty nine and six tenths per cent of the positive agglutinating sera camt from Individual': 
«lio liad had scarlet fever previously 

Of the individuals who had had starlet '^'1 3 per cent had aggbitimtinf, bodies for 
scarlet fever streptococci in their blood 

Counting onij o and 4 plus agglutuintion reactions, 8 2 per cent and counting onl; 
4 plus reactions, 2 0 per cent of the individuals whose sera agglutnnteil the scarlet foicr 
streptococci had not Jind scarlet fever pjftv per cent of tins group hid i inston of 
tonsillitis and tonsillectomies 

Maximum agglutination occurred in the serimt dilution 1 SO 

Agglutination seemed to be specific if jud^^ed hi the results of igglutimitioii tests uith 
three strains of streptocficei of non searJatinnl origin 

GASTEIO TEST Direct Examination of the Gastric JnJee Galambos A irch lot Med 
1920, xxxviii Cti4 

The Rchfuta tube maj bo introduced into the fasting stoniacli and left there to induce 
gastric secretion which can then be fractiounlI> withdrawn 

The examination and stud) of gastric juice unmixcd \Mth food can tliiis bo made pos 
Bible, and tJio results used to complete the ttst meal examinations or os a substitute for them 
ns the method gives a more exact account of the concentration and quontitj of gastric juicc 
secreted 

Tv\o types of gastric secretion arc discriminated that of the normal stomach and that 
of the stomach ifFccted intb imtatne stcrelorj disturbance 

In the normal stomach after fasting, cicn when the lube is left in place from ten to 
sixty or more minutes after introduction no gnstnc secretion can be obtained, either bi 
drainage or suction 

lu the stomach affected b> irntatiio secretory disturbance there Is Jiypcrsecretion on 
fasting usuallj with hyperacidity, though normal acidity and occasioiianj anaciditv may bo 
noted After a three to fifteen minute interval similar gastric juico may be obtained b' 
suction Occasionally, lii'pcrsecretion with nnacidity is found in cases showing free hydro 
chloric acid and possibly later hyperacidity after the customary test meals 

The amount of gastric juico secreted ininiediatoly after tlic insertion of the tube mai 
ho several times greater than the relative quantity accumulated during the night’s rest The 
acid concentration is, as n rule, much less increased 

From one half an hour to one hour after the tube is inserted a phase of exhaustion of 
the mechanism of gastric secretion will intervene the quantity and concentration of the 
gastric juice being temporarily markedly reduced 

This phase of exhaustion is characterized bi a protective mechamsm y Inch produce^: 
a secretion with heavy admixture of mucus and regurgitated gall and also containing duodenal 
secretion 

The first phase of exhaustion cndiiris from tea to fifteen minutes Vfter an nctivi 
intoiTfll of thirty to sixty minutes there will he a second period of exhaustion often lasting 
many hours 

Information concerning the motility of the stomach can be obtained through the n « 
of this test, at the same time the gastric jmeo js being ynthdraun for study For this pur 
pose it should bo performed yshen the stomach has just been emptied after the administration 
of a test meal eg two hours after the test breaXfnat 
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TISSXTE TECHNIC A Rapid Method for the SUrer Impregnation of Reticulum Root 

N C and Menard, M C Arch P ith and Lab Mod , 1927, iv, 211 

In detail, the method is as follows Sections of Zenker fixed material are cut to from 
5 to 7 microns in paraffin, care being taken to affix them smoothly and flatly to the glass and 
to dr^ them out thoroughlj in the paraffin over for at least twelve hours before preceding 
with the impregnation The sections are cleared of paraffin in the usual manner, being run 
through xjlol and alcohol of decending percentages into mahoganj brown alcoliolic iodine, 
where thei stay for fiie minutes Thej are washed and bleached in 5 per cent sodium' 
thiosulphate, washed again and the chromium salts of the Zenker’s fluid removed bj five 
minutes’ treatment in 0 25 per cent aqueous potassium permanganate and ten minutes’ in 
5 per cent aqueous oxalic acid, with a rinse between Thoj are washed first at the tap and 
then in distilled water 


The sections aie next treated with silver ammonium carbonate, which must be prepared 
flesh for each batch of slides, as it does not keep well To 10 cc of a 10 per cent aqueous 
solution of silver nitrate, is added 10 c c of a saturated solution of litluum carbonate, distilled 
water being used for both The resulting heavy white precipitate of silver carbonate is 
allowed to settle, and the supernatant fluid poured off The precipitate is then washed 
several times in from 25 to 50 c c of distilled water, being allowed to settle each time and 
the supernatant fluid being decanted After 25 cc of fresh distilled water is added this 
washed precipitate is almost dissolved in strong ammonia water, which is added drop by 
drop while the container is slinken continiiouslj The precipitate turns grajush brown as the 
imnioma is added, about 8 to 15 drops of the ammonia will be needed, depending on its con 
centration Extreme care must be taken not to overstep the end point of solution, for it 
IS better to allow a few granules of precipitate to go undissohed The entire solution is 
then made up to 100 cc with distilled water and heated to about 50° C, or until it becomes 
uncomfortabh warm to the touch The slides are immersed in this solution and placed in 
an incubator at 37° C for from ten to fifteen minutes, until thev turn a yellowish grai 
The tempeiature of the bath will leniam between 40 and 50° C under these circumstances 
Care must be exercised lest the sections become detached from the slides in this warm, 
alkaline bath, if thej haie been properh afibced and dried they should not come away 

After being nnsed quickh in distilled water, they are placed in 20 per cent neutral 
formalin (8 per cent f ormaldehj de) for two mmutes, in which they become dark browai 
Thej are washed well at the tap and transferred to a bath of 1 500 gold chloride in water 
for two minutes, when they fade to a debcate violet gray After washing, the superfluous 
silver salts are removed and the sections fixed in 5 per cent aqueous thiosulphate of soda 
and then washed The reticulum is now impregnated and the sections may, if it is desired, 
bo run through ascending percentages of alcohol into xjlol and mounted m Canada balsam 
To furnish a background, a more lively collagen stain and a more detailed demonstration of 
the nuclei, a combination of Harris’ hematoxTlm and van Gieson’s stain should be super 
imposed on the silver impregnation 

a From three to five minutes m Harris’ hematoxylin, wash at tap till blue 
b Forty five seconds in van Gieson’s picric acid acid fuclism stain 

c Run immediately into 95 per cent alcohol, avoiding water, and follow wath absolute 


alcohol and xylol, mountmg in Canada balsam 

The finished counterstained sections will, as in Foot’s modification of the Bielschowsky 
Maresch method, show the reticulum in sharply defined black lines, the collagen in vermibon 
to crimson the nuclei in reddish brown and the cytoplasm and muscular tissue in yellow 
V ^Zicvtes will vary from yellow to greemsh gray We have tried many variations on the 
Erytb y phann-inff the length of impregnation time and the concentration 

foregomg method, such « f that as little as 2 c c of siher nitrate to 

amoLT^f Mhium carbonate, diluted to 100 cc with distilled water, would gne 
“ ^lent results the most constant and sabsfactory impregnations, however, were obtained 
bfSe lethod detailed, which may be briefly summarised as follows 
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1 Eemo\Q paraffin from sections of Z^nkor fixed tissue in the usual wnj and treat ^^^th 
alcoholic iodine and 5 per cent sodium Jirposulphite to remove the mcreury salts Wash at the 
tap 

2 Treat for five minutes ^nth 0 per cent aqueous potassium permnn^nnate and for 
ten minutes ivith 5 per cent aqueous oxalic acid, with a uash between Wash I'cll at tap 
and follow with a wash in distilled water 

3 Treat for ten or fifteen minutes with silver ammonium carbonate at about 45 C 

4 Wash in distilled water and reduce in 20 per cent neutral formalin for tuo minutes 

Itmso ^\ell at tap 

5 Tone in 1 500 gold chloride solution for two minutes 

6 Wash and fix for two minutes in 5 per cent sodium hj-posulphite 

7 Wash well and stain for frora three to five minutes m Hams’ bematoTjlin and then 
soak in running water till blue 

8 Stain for fortj flvo seconds in van Gieson a picric acid acid fuchsin 

9 Wash in 95 per cent alcohol and run through alcohol of ascending percentage into 

xylol, mounting m Canada balsam 

STAPHTIiOCOCOAIi HEMOLYSIN A New Method of Preparing Staphylococcal Hem 
olysln Bigger J W Boland, c B and O Meara B A Q Tour Path and Bact , 
1927, xxs, 271 

A new method of preparing staphylococcal hemolysin js described It consists in 
suspending staphylococci from a solid medium in saline and freeing the fluid from cocci by 
centrifuging 

The lysm go prepared is purer than any previously described since it is free from the 
vanous adventitious substances present in broth cultnres 

It has a high titre and a M H D of 0 000007 cm for sheep cells has been recorded 
where the total volume in each tube was 2 0 ce and the amount of cell suspension present 
similar to that used in the Wassermaon test 

The lysm acta on sheep cells and human tells but better on the former than on the 
latter It acts at cold room, air and body temperatures and the highest litres are obtained 
by incubation at 37 0 followed by exposuro to air or cold room temperature 

Twenty four strains of Staphylococcus aureas were tested and sixteen of these uere 
found to produce this lysm In some instances an organism freshly isolated did not and 
after a few subcultures did, produce the lysm 

This lysm is probably identical with the lysm produced m broth cultures 
By using this lysm, hemolysis m blood agar plates has been produced, identical with 
that produced by a colony of a hemolytic Staphylococcus aureus 

The lysm is very thermostable, the titra being only reduced to about one half bi an 
exposure to 100 C for half an hour 

The lysm can be obtained m dry form by evaporation and remains unaltered in activitv 
in this conditoin for months 

It is insoluble in alcohol ether chloroform or acetone 

The lysm acts best in a medium with a slightly aJkalmc reaction 

It has not been found pos ible to produce a definite antibody to this lysm 

mosquito tDENTITICATION Eapid Determination of Anopheles Larvae in a New 
Medium Zetek J Jour Trop JJed , 1027, mi No 4 247 

AH the apparatus required is (a) A hand lens {the ordinary 10 A- is sufficient 
though a portable pocket microscope giving a magnification of 32 "V is preferable) (b) a 
micro culture slide, such as is used for drop cultures 1 mcli by 3 inches of thick poli-^licd 
plate glass, witli flat bottom, the depression 3 mm deep by 16 mm diameter inside of 
bottom smooth but not polished (c) an ordinary medicine dropper witli the tip broken off 
80 that it can take up a larva with ease 
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Tilt, lar^ le are examined alne A bolution is made of Klim oi anj other milk powdei, 
ibout the consistcncj of milk, and this is placed in the cavitj of the culture slide, almost 
to the lei el and a Ian a is placed into this milk solution by means of the dropper The 
larvae nhen placed in this solution come to the surface and remain ver^ quiet, but all that 
IS seen are the palmate hairs, the antennae and moving mouth brushes 


EPITHELIOMA Lattice Fibers and their Diagnostic Value m Epithelioma, Way S C 

Arch Dcrmat and Sjph, 1027, \\i, Ko 1, 25 

The author suggests that the determination of transition from i simple t\pe of giowtli 
to one in uhich nialignanci is becoming eiident and also the comparative degree of maliginnc^ 
maj bo determined bi a stiidi of the “lattice fibers’’ (immature connective tissue fibrils) 

An epithelioma iiiai be said to be benign alien it is entirely surrounded bi a dense, 
thick nctuork of lattice fibcis, proiided that the cancer tfells do not penetrate into the siir 
lounding fibeis and there is a definite line of dcnnication betaeen the tno 

An epithelioma of the ordinary ti-pe max be said to be malignant xvhen the lattice 
fibers suirounding the cancerous giontli are fen or praeticalh absent, and xvhen, instead of 
shomiig a sharp line of demarcation between the two, the cancer cells penetrate into the 
boidcring lattice fibers 

Ohev max be demonsti ited bi the folloniiig technic 

1 Fix the material prcferablx in solution of forinaldehx dc in a 10 per cent dilution 
ind embed in parafdn The sections should be cut thin (from 4 to 6 microns) and mounted 
on albuminized glass slides 

2 Bun the section down through x-jlol, absolute, 90 per cent, and 70 per cent alcohol 
to uater, transferring it at once to a 2 per cent silver nitiate solution, nhero it should 
remain for from tuentx foui to fort} eight houis 

3 Wash bnefl} m uater and then allou the slide to rem iin one half hour in a solution 
uhich IS prepared as follows To 25 c c of a 10 per cent silxer mtrite solution add 25 drops 
of a 40 per cent sodium hxdroxide solution Stirling constantly, slowlj add aqua ammonia 
b} means of i pipette until the precipitate almost disappears, filter ciiefiilh and add astilled 
u iter up to 100 c c 

4 Wash as rapidlx as possible in distilled water iiid permit the section to leinain one 
half lioui in solution of foimaldehxde in a 5 per cent dilution As soon as the section is 
placed in solution of formaldeh} de, it should instant!} turn black 

5 After waslung a feu seconds, place section in a 1 per cent gold chloride solution for 
one hour 

6 Wash in distilled water and then txvo minutes in a 5 per cent solution of sodium 
lixTOSulphite 

7 Wash section tlioroiighlx in xxatci from four to six hours, then counterstaiii with 
picrofuchsin, as in Van Gieson’s method, if necessary 

8 Bun the section up through 70 per cent, 90 per cent and absolute alcohol to s}lol 
and mount in balsam The lattice fibers are stained a deep black 


asthma The Non Specific Diagnosis of Allergic Asthma, Feinberg, S M , Taub, S J , 
and Unger L Annils Clin Med, 1927, x, 1124 


The authors relate investigations wluch tend to corroborate the observation of tan 
Leeuwen that all cases of allergy, regardless of the sensitizing agent, react to an extract of 
human dander and that a non specific diagnosis of allergy may thus be made b} a single skin 


test ,, 

The preparation of the extract was as follows u j mn e 

To 1 gram of fresh dander obtained from health} scalps xvere added 100 c c of 
. a oii„.moa fn ntand twenty four hours at room temperature The 

Lmefeld ^tmtion and enough phenol for a final 
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coacentration of 0 5 per cent was added After testing for 8teriiit> tJie extr ict was re id} 
for nse However it is necessary to test mh sprcimen of evtnet is occaaioniU^ one wi!J 
"bo unfit for uso because it will give positive reactions m normiJ mdinduaJs 

The patient to be tested is injected jatrndennaHi on tlic fievor surface of the foreann 
ivith 0 02 cc of this extract and using for n control the aime chenncal solution to which no 
dander has been added A positive reaction consists of in uitieirial wheal ineisunng 0 T 
cm or larger with surroanding enlhemn and usunlh occurnug m five to ten minutes 

BLOOD CHEMISTET A Colorimetric Method for the DetenninatiOE of Acetone Bodies 
la Blood and Dttnc Bchic J A and Benedict S R Jour Biol Chem 19_G 
Kx 2 487 


Rrvt;r\Ts 

ior the Hemivil ot '^ugnr md (}t|ur Inteifvmij, substnncLS b\ the \au Sljko Method 
(with Modified Coocontrntiona ) ( opper sulphite 40 per cent solution or powdered in i 

mortar Calcium bvdrotide 20 pvr cent suspension or drv 

J^or tJie OviflitiOH ot B Hvdrowbnlvric Vcid bj the bh tffer Hubbard Method >0 
per cent concentrated ajiJphurjt itid » jer tent }>otnss»um buhrmiite solution 

For tho Removal of Blood I rotoms bv tho Pobn Wu Sfethod 10 per cent sodium 
tungstate solution T«o thirds iicfinQl eulphunc ^ci I 

For the Colonmctnc Detcrmmitiou of Vcotoue Sudium lev Irovide 32 per vent solution 
Salicvhc aldehyde 

Kahlbauin s tcchiucnl &.ilu \ I ildtl idt jnvul v<r\ sitisfitloiv ns did also Eimcr and 
Amend s high grade product libelled Aul siluvlous svutbotic (silievhc aldehvde) 

stwdvkd vcETovr ‘.ohunoNA 

Stock Solution fins contains 0 1 mg of acetone per i c It is mo&t easily prepared 
from a solution containiog 1 cc of ncctonc in 1 htci of water whose actuil acetone content 
by weight has been dctennincd bj in lodme titration The stock solution should be prepared 
from this to contain 01 mg of acetone per cc This solution can be kept for about R month 
without detcnontiou 

Standard Solution B> 1 JO dilution of the stock solution n itnudard solution contain 
jJig 0 01 mg per ec la prepared for use in the actual dctemimitum It is best to make up 
this dilute solution every Snd da> and to keep it well corked uJicn not m use 

OtTERMlNATION Or VCETONE BOOIE& IN URINE 

Preformed Acetone and Acetone from Diacctic Acid 

(A) If B h} dtoxj but} ric ncid la not to be determined Such a volume of urine na will 
contain about 0 1 mg of acetone (usually from 2 to 50 c c aa required) is transferred to 
a 100 or IGO c e distilling fliak the volume made up to about 7o c c with distilled water, ind 
3 or 4 drops of sulphuric acid diluted 1 1 arc added The flask is tightlv fitted with a cork 
stopper and connected with a water cooled condenser The condenser is provided with a 
bent glaas tube which has been drawn out long enough and to a sufficiently small diameter 
to reach to tho bottom of a 25 or 50 c c volumetric flask and winch dips below the surfact 
of a mimmum amount of water in the flask I^one of the connections should be of rubber 
Rubber stoppers covered with tin foil or cork stoppers often renewed, can be used The 
preformed acetone and acetone from diacetie acid arc then distilled into the 2a or 50 c c 
flask Except when very large amouuts of acetone are present n distillation to 2a c c gives 
good results "When tho distillate has almost reached the volume desired tho bent tube is 
diaconnoctcd and washed out with a few drops of water md the distillate made up to volume 
and mixed 5 c c of the distillate arc transferred to n test tube and cvactlj 5 c c of a 32 
per cent solution of sodium hydroxide and 10 drops of sihevlic oldehjdc are added Standards 
arc prepared in test tubes at the same time from tho dilute (0 01 mg per cc) acetone solu 
tion Bv using from 0 5 to 5 cc of this solution v riiigt of standards vontiinuig from 
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0 005 to 0 05 mg can be made Unless the approvimate acetone content of the unknown 
solution IS known, standards containing 0 005, 0 01, 0 02, 0 03, and 0 05 mg had best be made 
In each case the volume of the standard solution must be made to 5 c c Evactly 5 c c of 
32 per cent sodium hydroxide and 10 drops of sahcjlic aldehjde are also added to each of 
the standard tubes The contents of the tubes are mi\ed by side to side shaking and the 
tubes then immersed in a boiling water bath for from three to file minutes If the salicjlic 
aldohjde does not dissohe easily the tubes must be shaken until solution is effected After 
the heating the tubes are removed and alloned to cool, the solutions filtered, and colorimetric 
comparison is made The standard used should be of such a concentiation that the unknoivn 
solution gives a reading between H and 19 mm with the standard set at 15 mm 

In making the calculation the following formula may be used 
■V p t 

^ ^ ^ ^00 = No of gm of acetone in 100 c c of blood or urine 

X = reading of standard 
y = reading of unknown 
p = gm acetone m standard 
s = c c of blood or urine used 
t =: e c , 1 olume of total distillate 

(B) If B hj drovybutj ric acid is also to be determined If B hjdrow butyric acid is to 
be determined in addition to acetone, sugar and other interfenng substances must be re 
moved, even from normal urine, before any distillation is made Bor this the urine is 
treated with copper sulphate and calcium Indroxide according to the Van Shke proceduie 
In order to keep down the \ olume of solution to be distilled, however, the urine is diluted 

1 5 instead of 1 10, using 1 volume of urine, 1 volume of 40 per cent copper sulphate solution, 
and enough of a 20 per cent suspension of calcium hjdroxide to make the reaction alkaline 
to litmus (probably 1 volume) The whole mixture is then made up to 5 volumes If the 
urine is very low in acetone bodies the copper sulphate can bo powdered in a mortar and 
both this and the calcium hjdroxide added in powdered form The copper sulphate should 
be dissolved before the calcium hidroxide is added The mixture must be shaken very 
thoroughly and allowed to stand for one half to three fourths of an hour, wath occasional 
shaking It is then filtered and a volume of the filtrate equivalent to from 2 to 50 c c of 
urine (depending on the acetone content) placed in a 300 cc distilling flask and made acid 
with 3 or 4 drops of sulphuric acid (diluted 1 1) The \olumo is made up to about 75 cc, 
the flask fitted with a dropping funnel, and connected to a water cooled condenser, and 
the distillation and determination of acetone and diacetic acid earned out as described under 

(A) 

OXIDXTION OP D HYDROXYEUTYRIC \CID BY THE HUBBARD SnAPPEE, ilETHOD AND ITS 
DETEEiriNAMON AS ACETONE 

After distillation of the preformed acetone, a 100 c c receiving flask is substituted for 
the 25 c c flask, the residue in the distilling flask is brought to a boil, and 30 o c of half 
concentrated sulphuiie acid and 20 cc of 0 2 per cent potassium bichromate are added 
gradually through the dropping funnel while a slow distillation goes on Fifty c c more of 
the bichromate are added after ten minutes and 50 c c more after another inteival of ten 
minutes The process differs from the Hubbard method only in that the distillation is made 
very slowly and the volume of distillate kept down to 100 cc The distillation should occupj 
at least thirty minutes TVlien the distillation to 100 c c is almost complete the receiving 
apparatus is again disconnected, the bent tube washed down with a little water, and the 
distillate made up to 100 c c and mixed Acetone is determined colorimetrically in 5 c c of 
the distillate as desciibed above under (A) 

DETERMINATION OF ACETONE BODIES IN BLOOD 
Preformed Acetone and Acetone from Diaeetic Acid 

The blood proteins are precipitated bj the regular Polm Wu method (7), making a 
d lution of the blood ot 1 10 From 10 to 100 c c of the filtrate, dopendHig on-the*acetone 
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content nre transferred to a 300 e c distilling flask 3 or -4 drops of concentrated sulpliunc 
acid diluted I 1 added the volume made op to 50 to 75 c e and distiUation earned out 
as desenbed for the dctennination in unne The distillation is made into a 20 c c receiving 
flask or graduated test tube unless the acetone content of tho amount of blood used 18 
knoivn to be high (above 05 tng ) m which case tho distillation is made into a 25 cc flask 
or graduated tube If the amount of acetone in the flUrate used is knowu to be 0 1 mg or 
more, the distillation maj be made to 50 c c In anj case the distillation is stopped just 
before the desired volume 1ms been reached the distillate is made up to volume and 5 c e 
of the distillate are heated with alkali and aahcjlic aldelivdc cooled and read in a, colon 
meter as described for the urinarj determination 

PETERMINATIOX Or VCBTONE FROM D nYDBOSTEDTTRIC ACID IN THE BtOOD 

1 If the actual volume of fiUrnte used is known to contain 0 1 mg of B hj droicybut) nc 
acid aa acetone or more the distillation is earned out as described for tho determination 
in urine the volume of the distillate being kept n^itliia 100 cc and fluallj- made up to 100 
ce and the colorimetric determination being made upon 5 cc of the distillate as described 
above under (A) 

2 If the \olnmc of filtrate used is expected to contain less than 01 mg the distillation 
13 carried out without regard to the volume of distillate collected and after the thirty minute 
period the dishllate is redistilled into a 20 2o or 30 cc volumetric flask (or graduated 
test tube) according to the amount of acetone expected In any case the distillate is made 
up to volume and tho acetone content of 5 cc of the distillate determined as described above 

The formula given in the section on urinary delcrminatioa under (A) toaj be used for 
all the calculations 
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The Psycho-Pathology of Tuberculosis* 

I MONBOE states that there is no disease in nhich the mental and moral characteristics 
of the patient are so profound^ moditied and wath which the ps} choneuroses are so 
constantlj associated, as chronic pulmonary tuberculosis Although the profession maj have 
paid too little heed to the psychologic problems so often presented by those who suffer from 
pulmonari tuberculosis, these problems have not escaped the notice of certain fiction enters 
who have portrayed the morbid psychic state characteristic of so man} persons with tubercu 
losis The author mentions some of the outstanding historical examples 

Chapters are demoted to the psi choneuroses of latent oi incipient tuberculosis, of the 
middle stage of tuberculosis, of advanced tiibei eulosis, to phthisical insanity There is a 
chapter on the se\ual factor in tuberculosis and three most interesting ones on tuberculosis 
and genius The last chapter deals watli psichotherapj in the tieatment of the disease 
Among geniuses nith tuberculosis ne find names such as Eobert Louis Stevenson, Keats, 
Aubrey Beardslej, John Addington Sjanonds, DeQuinci, John Euskin, Ealph Waldo Emerson, 
Goethe, Schiller, Balsac, Jane Austen, John Locke, Laenneo, Trudeau, and Thomas Hood 
The biographic references and desciiptions leferring to these men of genius are of greatest 
interest whether one’s priman interest be in the subject of tuberculosis or not 


Actions and Uses of the Salicylates and Cinchophen in Medicinef 


T his contribution has a strioth utilitarian value to the clinician Salicm was found 
in willow (salL\ alba) bi Lerou\ in 1827 Salicylic acid was first prepared in 1838 The 
compounds of this drug are absorbed with remarkable facilitj, salicjlic acid being absorbed 
through the intact skin and manj of the salicylates through the nasal and oral mucosa, the 
rectum, the vagina, the stomach, and with particular ease tlirough the intestinal tract 
After absorption salicyl is found in nearli everj secretion, fluid and organ of the bodj It 
appears within four minutes in the saliia, ten minutes in the urine, and thirty minutes 
in the bile It is eien recoverable from the sweat In the presence of inflammation salicjl 
IS found in both exudates and transudates and in the inflamed tissues However the 
alleged selectivitj of sabcjlates for inflamed joints npparentlv does not exist, for it is 
present in no liighei percentage in joint fluids than in the circulating blood If an) thing, 
the inflamed membranes of the sjaiovaa act as barriers to their diffusion The suggestion 
that salicylates act beneficially in rheumatic fevei on account of the liberation of salicjlic 
acid resultant on the high carbon dioxide content of the inflamed tissues has not been borne 
out experimentally Its exact mode of action is not vet known 

While sabcjlate appears in most of the secretions it passes out of the bod) cliiefly 
through the unne It is absorbed so rapidh that little appears m the feces Complete 


•The Psjcho-Pathologv of Tuberculosis B> D G Macleod Munro MD CM MR CP 
Cloth 92 pages Oxford TJnlversltv J?ress American Branch New Tori, 19-0 

tAcUons and Uses of the Sallcjlates and Cinchophen in Medicine Ev B J Hanzlik 
MB Professor of Phai macologj Stanford University School of Medicine Cloth -00 pages 
AVniliams and Wilkins Baltimore 1927 


Note In so far as pricticable the book revaew section will present to the reader (a) 
interesting knowledge on the subject under discussion, culled from the volume reviewed, 
and (b) description of the contents so that the reader mav judge as to liis personal need fo 

the votoe^^^ scientific information printed m these pages will make the reading 

thereof desirable per se ind wall thereby justify the space allotted thereto 
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elimination mav take place in twelve hours but ordinarilj this requires from twentj four to 
forty eight hours At the same tunc there is some actual destruction of snlicvlate within 
tho body Fever seems to increase its destruction 

Salicylates lucreiso nitrogenous metabolism Total nitrogen and unc acid in tlic urine 
are increased after one dose The increase in protein decomposition averages from IOC to 
13 4 per cent above normal Tins is ioinpcnsatod for bj a Joss during the after periods 
of treatment Salicylates meronse the CTcrction of unc acid This of course Ins its 
application in the treatment of gout Sodium sahevinte increases unc acid excretion from 
40 to 50 per cent Tho mechanism of increased uric atid excretion seems to be flic same 
for botli salicyl and cincliophcn and is concerned vvath tlie Jcidncvs ratJicr than vvitJi some 
obscure change in the metabolism or niobihrntion of the urates in the tissyes It is believed 
that salicvlato lowers the tJireshold of the kidney for unc acid Salicylate appears not to 
influence unc acid excretion ns favorably when there is extensive renal damage 

Dr Hauzlik discusses the pharmacologic action of these drugs in the blood gastro 
intestinal tract, kidneys circulation and respiration In the clinical section of tho volumi. 
there are eliapters devoted to antipjTctic action in different clinical fevers its action in 
rheumatic fover and in other clinical conditions Othtr chapters deal with toxicology and 
methods of administration 


A Textbook of Psychiatry for Students and Practitioners'^ 

*^00 manr textbooks of psvchmtrv present exhausUre descriptions of the psvehop ilhics 
■*’ as clinical entities with little or no attention to the social aspects of the victim In other 
words the discussions are of these diseases as they ore observed ju the environment of 
the psydhopathic ward or insane asrlum and not in the enrironinent of the communitv 
Obnonsly tho first ennronment Is that of the community find it is hero that the psychopath 
finds his greatest proWems The aim of these authors has been to prtsent psychiatry as 
a living subject witli important relations not onlv to general medicine but to the social 
problems of everyday life The authors draw particularly upon the biologic viewpoint 
of Adolph Moyer which regards mental illness as the cumulative result of unhealthy rc 
actions of tho individual mind to its environment and seeks to trace in a given case al) 
the factors that go to the production of these reactions Mental illness is nn individual 
affair Its symptoms have little meaning apart from tho setting in winch tliey occur 
Clinical syndromes, while interesting aro not of tho first importance Wliat is wanted is 
nn understanding of the patient as a human being and of the problems which ho is meeting 
in a morbid way with ‘Ins symptoms ' 

Aside from considerations of classification etiology, nietliocls of examination sjmp 
tomatology general psychopathology, and chapters on the individual groups of psvchoscs 
there are sections devoted to historical review of the enre and treatment of mental Junes'* 
occupational therapy and the relations of psychiatry and law 


Clinical Neurology for Practitioners of Medicine and Medical Stiidcnwf 

A TEXTBOOK of ucurologv written more for the internist and general practitioner tlmii 
for the neurologist, on the basic idea that it is the practitioner who sees the patient 
early when he is stiU in the hopeful phases of his illness, vvliile tlie neurologist usualh 
Witnesses the terminal stages which arc interesting but iiauallv quite liojieless 


A Textbook of Psjchlato for Students an! ProctUtoners ^ D I Henler on il p 
PRFPS Physician Superintendent The Glascow Rojal Mental Hospital and R D Gllle 
pie MD DPM Ph>stclan for PsycholoKfc Medicine Guj s Hospital London CioUi 
paees Oxford University Press New Toik 

tCUnIcal Ncuroloffj for Practitioners of Medicine and MxUcai Students Imirelj baswi 
on the book bv Professor Hans Curschmann Rostock. Germany with a free tran Intjon with 
changes and additions by Edward A. Strecker A.M MD Professor of Nenous and Menta 
Diseases Jefferson Medical College and Milton K Mejero BS L.LB MD 
at the Northern Liberty Ho pital Philadelphia Cloth 410 pages Bloklston Philadelphia 
1057 
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Hypotension " 

I 'HOSE fuctors responsible for hj'potension are in the main the same factors which are 
responsible for the maintenance of normal blood pressure These are, (1) the force 
of the eaidiae contraction, (2) the condition of the vessel walls, (3) the peripheral re 
sistance, and (4) the blood lolume and phjsical state of the blood itself The first is of 
course a factor m myocardial decompensation while the second, that is the condition of the 
larger vessel walls, usually plajs little part in the causation of hypotension The third and 
fourth factors are often of great importance 

We maj briefly summarize the average noimal blood pressure changes in man as follows 
the sjstobc blood pressure of newborn infants runs between 45 and 55 mm Hg, the diastolic 
about 15 points lower It increases daily after birth until on the tenth day it reaches an 
average of about 78 mm, sistolic The greatest rise takes place during the first three dajs 
From ages three to ten the aierage sistoIic pressure runs from 90 to 100 mm Faber and 
James found hj^poteiision to be rather common in children, particularly in asthmatics From 
eleven to fourteen years the average sjstohc runs in bojs around 107, diastolic 71, in girls 
106/63 Tip to 11 years the mean sjstolic pressure rises uniformly wuth age After puberti 
a more rapid increase develops The average adult level is reached in both seves between the 
ages of seventeen and twentv In the early adult jears there is evidence of a slight lowering 
of pressure perhaps slightlj more marked in men than in women Little support is found 
for the statement that the pressure in healtlij persons increases as the years go by It 
remains practically constant until age forty after which the figures for healthj women are 
a little higher than for men The total rise due to age and increasing weight is usuallj 
not more than 15 mm The relatively wide variations from these normal averages in 
apparently normal individuals is still to be explained It seems probable that hereditv 
plays some part Face is also a factor, the systolic pressure for Chinese, for example, being 
20 to 30 mm less than of Caucasians The pulse pressure, however, is the same 

Hypotension does occur in otherwise apparentlj healthj individuals Indeed hypotension 
without other evidence of disease appears to be a desirable attribute Fisher of The North 
westein Life Lisurance Companj found that in their hypotension senes the death rate was 
only 35 per cent of the expected mortality as contrasted with then general mortality of 80 
per cent of the expected Muhlberg of the Union Central Life Insurance Company remarks 
that “There appears to be no doubt of the fact that a low blood pressure past the age of 
fifty unassociated with any organic lesions to account for this low blood pressure is the 
best criterion that we possess that the individual wall live beyond his normal expectancy-” 

It has been remarked that often the hypotensives who in their earlier adult years have some 
symptoms of asthenia, later, when their blood pressures rise to around the usual normal 
are in much better physical and mental condition than they were formerly or than are other 
adults of the same age 

Barach, in a study of 655 healthy, young adults found 23 with systolic pressures between 
100 and 110 and 7 between 90 and 100 Thus, 4 5 per cent showed hypotension In a 
series of 31,596 reermts examined a' Camp Sherman 5 5 per cent showed hypotension with 
out cardiovascular lesion or other organic disease Of 1,100 freshmen examined at the 
Carnegie Institute in 1924, 2 5 per cent presented hypotension Alvniez, examining 6,000 men 
in the University of California, found 2 2 per cent of hypotensives We may say that hy-po 
tension, systolic pressure below 110, appears to occur in about 3 per cent of apparently healthy, 
normal white adults 

The author devotes considerable attention to blood pressure findings in the various 
diseases and to the effect of drugs on the blood pressure His discussion of so called essential 
hypotension is thorough and at the same time concise There are nearly as many theories 
regarding the cause of essential hypotension as there are writers on the subject Friedlaiider 
adds a new theory To the reviewer, no one of the theories appears to be convincingly com 


plete , 

The medical profession has needed a comprehensive review of the bterature on hypo 

tension and Dr Fnendlander furmshes this very satisfactorily 


•Hypotension 
versity of Cincinnati 


By Alfred Frledlander 
Cloth Pages 21 G 


Professor of Medicine 
yy illiams and yv ilkins 


College of Medicine 
Baltimore 1927 
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A Bipolar TJieoiy of Living Processes* 

P\n CHILE'S tlicones nre nlunjs interesting They usually stir up considerable discussion 
^ lie usuallj tackles *1 prctt\ heavj subject such ns the nature of life The present 
volume IS presented as a culmination of Iiis studies and understanding of the process of 
living and is based upon raauj years of experimental studv along chemical cytological, and 
biophysical linos 

Ills theory and postulates arc briefly as follows Living organisms are bipolar electric 
mechanisms Electricity is a constant phenomenon of Ining processes The application of 
electricity to the muscles or the glands or thtir neryc supply will cause them to perform 
their natural functions The materials of nliicli animals arc constructed are specifically 
adapted to electrical prccccrcs In stricture and fuicticn tie unit cells y\hich drive the 
organism are adapted to fabiicate stcrc and di cl arge electricity This is also true of 
protoplasm itself The organism ns a whole is a bipolar electric mechanism bearing the 
pattern of the unit cells and tho unit cells are constructed on the pattern of the atom The 
normal and pathologic phenomena of man and animal inav bo interpreted in electrical terms 
The unit cell of the body is a bipolai nitchanism the nucleus and the surrounding protoplasm 
carrying opposite electrical charges so that the cell acts very much as a battery 

On the basis of Dr Cri e a theory nliich he develops in great detail he suggests a 
bipolar interpretation of such clinical conditions as anesthesia^ hyperthyroidism^ infection 
cancer memory reproduction and heredity 

Theories arc but stcppingstones necessary for progress but of little value as long 
as ne stand still on tho one theory ^cw theories must rise up to fake their places as 
yve advance As a stcppin^stont Dr Crilc s monograph should be of the greatest interest 
to all students of life 


International Chntcsf 

TNTEHNATIONAL Clinics through the many years of its existence has become an in 
^ stitution Such a nidc variety ot subjects arc considered tjiat no one man mil find an 
equal interest in eicry contribution Uoytever tho papers arc. primarily of clinical mtercst 
and the wide variety of subjects adds to rather than detracts fiom the readability 

In the five volumes under review one may find an authoritative expression on almost 
any subject in clinica] medicine There are several most enjoyable contributions touching 
upon the history of medicine A brief biographic review of the hfo of Sir Clifford Allbutt 
by Sir Ilumplircy Itollcston is ratJier disappointing It reads rather too much like a calendar 
enumerating dates and events and leaving us with tho feeling that we have gained no insight 
into the great man himself 

Dr Kisskalt of Zurich has an address on the origin and passing of epidemic diseases 
This IS not ilonc of interest to the epidemiologist for it is a most absorbing historical review 
of the course of the great epidemics in history 

“Medicine from the standpoint of history is interesting The part that medicine 
plays in arcliaeologic s udies and the value of archaeoJog c studies to our Lnoy\ lodge of the 
history of medicine is yyell brouglit out Every physician at one time or another starts the 
reading of medical liistory Much depends upon the character of the first book ubich falls 
into the doctor's hands If it be dull a mere repetition of names and dates, a more senes 
of discoveries in auatomv and physiology tlien for that individual medical liistory will be 
dull always 

John E Oliyer contributes a paper on Greek medicine This author has gone into 
the greatest detail in scarclnng out those interesting facts of early Greek medicine which 
usually do not appear in historical reviews How little indeed do we actually know of 
Hippocrates Most of the hippocratic writings have probably been from the pens of his 

V Bipolar Theory of Living Processes Bj George W Crlle Cloth 40o pages Mac 
millan New y ork 11) 0 

tintematlonal Clinics Thirty sixth series volumes three and four September and De 
comber 10 i! thirty eyenth series volumes one two and three March June and September 
29 7 Llpplncott Philadelphia 
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pupils Of this one man whose influence has been so tremendous, whose ideals are still 
poi^rful today, iie knou almost nothing There are only three contemporary references 
to Hippocrates, one bj Aristotle and tuo bi PHto Aristotle tells us that in his day Hippo 
crates was alreadi knomi as “The Gieat Hippocrates ” Plato says that Hippocrates came 
from the island of Cos, that he uas an asclepiad and that he taught medicine for money 
eyond these short, coutemporari leferences all of our acquaintance i\ith tins great man 
has come from others iiho haie Ined after his day 

In the series under revieu caidiorascular diseases recene their full share of considera 
tion L P Bishop of New York reports a senes of seven patients with blood pressure of 
200 or more whom he has folloned^for at least ten vears His general principle of treatment 
has been to teach them that blood pressure is in a sense compensatory and it need not 
necessarilj be brought down Hon ever, he carefully supervises daily routine He epitomizes 
his methods of supervision as “exercise, diet, and castor oil “ This contribution is well 
north the reading 

An article on “ hjqiertension and hypertonia — hypotension and hj-potoma” bj Dr J 
Pal, Professor of Medicine in the TTniversit^ of Vienna is rather disappomting It tells 
us nothing nen It was prepared as a lecture to the Interstate Postgraduate Assembly of 
North American Physicians in Europe Many others of these lectures to the Interstate 
Postgraduate Assembly have been published in these volumes and some are very instructive 
J J Walsh of New York describes a case with extrasj stoles of forty years duration 
He has followed the man to age sixty and the victim is still quite well He describes several 
other cases of functional extrasv stole thercbj emphasizing the fact, which should be better 
knonii to all, that premature beats are often of no serious import 

Percj B Daiidson of Boston i\ rites of Common Digestive Sjndromes Encountered in 
Cardiovascular Disease Too often we forget that the cause of acute or chronic abdominal 
sjTnptoms mav be entireh above the diaphragm Cardiovascular disease, especially the 
arteriosclerotic tj-pS) may present the picture of an acute abdomen, as in coronary thrombosis, 
or of common relatively chronic digestive syndromes such as carcmoma of the stomach, 
peptic ulcer, appendicitis, and cholecystitis A patient who has been treated for months 
as a gastrointestinal case who after vasiting another physician is diagnosed as a myocardial 
condition and whose symptoms clear up as by magic following rest in bed and digitalis is 
a source of deep embarrassment to the first physician 

Bishop again contributes a most instructive paper on a heart block clinic This is 
abundantly illustrated watli case reports, ortliodiagrams and electrocardiograms 

Gastric and duodenal ulcer come in for their share of discussion Eend A Gutmann 
of Pans has a practical paper on the medical treatment of uncomplicated gastric ulcer 
His renew of both medicinal and dietari treatment should be at the elbow of the man who 
treats liis ulcers incidentally , for it has main helpful suggestions for the indiyidual case 

John Philbps of Cleveland lias a paper on a similar subject He brings out that 
ten years ago surgeons were doing their best to prove the superiority of surgery m ulcer, 
while the internists were doing likewase for medicine Now the two groups have gotten 
together and their first interest is the most appropriate form of treatment for the individual 
case Phillips reviews those types which are amenable to medical or surgical treatment, 
then devotes considerable attention to diet and to medicinal therapy His outlines for 


instructions to the patient are lerv helpful 

Stanley P Eeimann and L Snellbaker of Philadelphia haio made a climeal study of 
crastnc function followang operations on the stomach We know much of the normal stomach 
and considerable of the stomach afflicted with ulcer AVe need more mformation on the 
nhysiologv of the stomach which has been altered by extensive surgery This contribution 
helps our knowledge in this field but much additional work remains to be done 

There are onh two contributions on allergy in the volumes under review but they are 
both by authorities and well worth the reading One is by Nathan Scliiff of bew Yor 
who probably has done more on the nonspecific protein treatment of asthma than any other 
man in the Hnited States The other by Storm A^an Leeuwen of Leiden, Holland, is in a 
Tense an appendix to his earlier monograph A^an Leeuwen believes that mam sensitizations are 



I ICU s 


to moulds nud liis method of climioating tliebc from the uir trom pillow m ittrts^cs in 1 Hh 
liko is carefully detailed Ho also carefull) aualvzcs Ins results ^o one m this pouiifr\ 
BO far as the reviewer knows has done as much work along tins line ns ^nn Lccinvcu 

Other interesting contributions are on colitis endemic goiter in Switzerland Incr fuin. 
tion, novasurol in cirrhosis of the liver, amebiasis acidosis in children and in diabetes, mil 
\itannnes There are several good neurologic subjects 


Applied Physiology^ 

TT IS now gonerall\ rtcoj^ni/ed that the science nnd art of medicine can onh find a 
* sure foundation on i sound knowledge of physioIog% Applied pli^sioIog\ nn\ Ik 
regarded as a branch of pathology inasmuch os it deals with the phjsiology of disonsc 
Morbid processes linvc never received at the hands of pathologists the attention thc^ deserve 
Morbid anatoraj nnd bacteriology have claimed roost of the attention of ■workers 

**The book should be spceiaJh raJuaWe to students who have passed ttirough tlicir 
courses m Physiology and are entering upon their work m the ward** and \arious departments 
of the hospital A presentation of the ficts of pli%«iology in close connection with their 
medical bearings would in itself be of value but Dr Wright s book docs more than tins 
It presents many facts and tlieories on the borderland of pli\siolog> ami medicine which the 
student would lla^e great difficulri in digging out for himself — Swale A iiiceiit 


Lectures on Internal Meciicinet 

T his volume 18 a series of four lectures deluorod b\ Dr labor while in the United Staten 
in 1920 The first is ou aclnlm ga tnea He discards the functional theort and the 
theory of congenital abnormality or aplasia and concludes from Ids rcscarclies that most of 
the so called acliNlia is duo to de^lnufiou of the acnl secreting glands through i p iron 
chymatous disease of tho stomach which involves not only the glandular substance but usuallx 
more of the stomach wall— wlueli may be duo to lnJur^ from substances takcu into the 
stomach but is perhaps more often ussotintcd with bacterial or toxic action aud is quite 
analagous to parencIiNmatous disease of the Udncis and other organs Having developed 
a technic by which lio can make postmortem exammutioiis before tlio rapid postmortem 
changes in the stomach have occurred ho has been able to demongtrato inflammators clungis 
Dr Faber believes that achylia is tlie most frequent but not the only cause of pernieioug 
anemia He considers that the latter disease is not an etiologic or pathogcuctit entjt> 

■k continually occurring intoxication is the most natural explanation and in the mnjorit\ of 
cases it is an intestinal toxication bv sonic form of protein toviu 

Faber lias never seen a case of benign glycosurn with normal blood sug ir cur\c^ 
(due usually to a lowered threshold of sugar excretion) develop into true dnbetes 

In a sketchy Instoneal outline of medical tliernpe which is full of interesting inform i 
tion Faber describes how extensnoly blood letting was practiced in the middle ages and 
oven much later In 18*>7 thirty three million leeches wen imported into Irauti It his 
been calculated that in the vear 1800 bv mean of leeches So OOV liters of blood n<rc tapped 
m Parisian hospitals A woman who died nt thirtv one w is during the Inst fifteen vears of 
her bfc bled 1 309 times 

The reason for bleeding of course was the rcmovul of nouous Jiuiiu rs In acute 
diseases such as pneumonia the buffv coat of fibrin wJncli formed at the stirfaic was con 
Bidered proof of the presence of too much phlcgma or mucus in the blood The first man 
to take a positive stand against piomiscuous blood letting vvas Picrc F klc\fimlrc Louis 
His communication raised ti storm of protest The protest was eJurfly tint n iwmencjl 


Applied Phvsloloea B> Samson tVright 3LD M R C I Dtportm nt of Phjslolocrv 
Middlesex Hospital Medical School Introduction bj Swale Mncent MD LLDX) D Sc 
PRSEd Professor of Ph>sIoloff> Universitv of Ivindon Cloth 41S Page Oxford Lnl 
versity Press American Branch Iscw "iork ID 6 

tLiCctures on Internal Medicine Bj Kmi 1 Faber MD I rofo sor of Internal AI II In 
Unl\erslt> of Copenhagen Denmark Cloth Pag U Hocb r Now \ork 10 
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estimation of therapeutic results could not be applied Louis’ numerical method iras the 
origin of medical statistics 

Indeed, Morgagni had alreadj discredited this method in sajing “observations should 
not be counted but neighed ’’ Diseases did not Oi.ist Onlj sick persons Two cases of 
disease nere ne\er identical A classification and calculation of probabilities based there 
upon Here consequently impossible 


The Thomas Splmf^ 

■^HIS small book is an abundantly illustrated volume which will find its greatest interest in 
the field of orthopedic surgerj, but which should also be of great value to those general 
practitioners who attempt to do more than first aid fracture work 


Intracranial Tumors and Some Errors in Their Diagnosisf 
TTAPPY IS the man who has reached that stage in his chosen profession where he can 
watliout fear of mockery, describe and discuss his errors as well as his successes for 
the benefit of those who would follow m his footsteps Sir William Osier did this to perfec 
tion in his little volume on the diagnosis of abdominal tumors Sir James Purves Stewart 
now does likewise wath intracranial tumors The monograph is based on a review of his 
clinical notes on 253 patients who had signs and svmptoms pomting to intracranial tumor 
One hundred and twenty one of those haie been verified by autopsy or at operation and it is 
with, this latter group that he deals chieflv After a brief prefatory discussion of signs 
of intracranial tumor he proceeds at once to his case reports which he has classified as to the 
location of the tumor, beginning wath the frontal lobe and going backward and dowmward 
There is a chapter on multiple brain tumors, on gross errors in the diagnosis of tumors, 
on some pitfalls m diagnosis and finally a summarv chapter on errors, aioidable and un 
ai oidable 


^a^ges'^^O^'^tord Unherslty Press ^“a^osis B> Sir James Punes- 

ttntracranial Tumors and log®, l’■'‘°20G pag« d?foW University Press American 

Kh JlewTork 1927 
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EDITORIALS 

Thymus and Thyroid 

A t the present time there aie many tlieoiies legiiding the lole of the tlomus 
gland, some of it Inch are fairly plausible Aii endeaior is hercbi made to 
reassemble certain cxpenmental facts in a new hYiiothesis nhich seems to gi\e 
a more norkable basis foi an explanation of possible functions 

The nork of Alexis Carrell and others pro\ed that in tissue cultiiic one 
element is necessan to Keep the cells aliic and another to male growlh or 
reproduction of cells possible The first substance is moie or less unstable 
resembling somewhat in its beliaaaor what we call complement in tlic blood 
serum, and ma> support an OMdation phenomenon Tiie second substance is 
cellular Loueocytic extracts or embnome tissue juices contain it m workable 
quantities AVaslied suspensions of Ijunphocjqes contain, it Thus it is not pre 
suming too strongly to suppose that the IjTuphocj'te especiallj the common 
so-called ‘ small” ti-po ennes a growth promoting factor This is the first 
premise of our hj-pothcsis 


2S5 
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Tile next step is to show that it is possible foi Ivmpliocytes to be im- 
piegiiated b^ tiie aetne piincipie of the thvioid gland befoie circulating gen- 
cralh In adults ne lia^e the Ivmpliocytes ponied into the subclavian veins 
thiough the thoiacic ducts lust befoic the contents of these leiiis leceive blood 
horn the thvioid vein This seems to be a latliei ciicuitous loute foi the 
thoiacic ducts unless tlieie is some definite leason foi it May that leason not 

be foi the pm pose of impiegnating the contents of the thoiacic ducts with 
tlmoidm? 


Thud, it the Ijmphocvtes cam the gionUli piomoting factoi it would seem 
that dm mg the peiiod of giovtli iiom fetal life to adolescence a state of rel- 
ative lymphocytosis should exist This we know to be a fact During the 
same peiiod, in oidei to meet the demand foi a laige supply of Ijmphocytes, 
the bode could find use foi a special lymphocjtc pioducing oigan The thnnus 
mac fulfill this demand To facilitate matteis this gland pours its venous con- 
tents into the subclavuan lein diicetly imdei the thjuoid, vihile some of the 
thv mic leins cmpti into the thvioid veins themselies It looks as though 
natuie placed the thimiis vheie it is foi the definite pmiiose of furnishing 
Ivmiphocytes to caiiv the tliyioid principle 

^Vhen v\c tiy to piovc these premises by animal oi human expeiimentation 
ve encountei difficulties because nature has very wisely tucked awaj extra 
depots that can be used in emeigeneies Foi instance, when we remoie the 
thvTiius in a young animal, we often get stunted giovvth, but not always, because 
t lie lymph glands and spleen can function as Ij mphocyte producing centers To 
lemov^e evdip Ivmphocvte pioduemg centei would be impossible The same is 
line in thj loideetomv If we lemov’^e the thyioid we usually get physical 
tvpes icsemblmg eietins, though often the aiiteiioi pituitarj*^ with its coUoid 
producing cells acts ^'lcallously as a thyioid 

Expel imental gland feeding has showm that in cases ot delayed union of 
fiactuies 01 of old unhealed operation wounds, wheie the blood shows a nor- 
mal IjTupliocjde count, good lesults follow the feeding of thyroid extiact Tins 
mav mean that the thyroid gland has been exhausted to a point wFeie all the 


Ihyioidin produced is used foi repair of tissues Inoie vital than the unhealed 
i.oiuid and that the thyioid gland deficit can be brought to normal by thyroid 
feeding, theiebv malang it possible to impicgnate all the Ijunphocytes with the 
growth promoting factoi That the Ijunphocytes aie necessary for the proper 
healing and rebuildmg of tissues would seem indicated by the ever -present small 
lonnd cell iiifilti ation found in tiaumatized oi diseased areas during the stage 
of lepaii On the othei hand if we feed thyroid to patients with a leueopenia, 
IS in cases of exophthalmic goitei, tjTihoid fevei, influeimal bronchopneumonia, 
tuberculosis and certain psjehoses we aggravate their distress and cause a 
more rapid loss of weight Does this mean that when there aie not enough 
Ivmuhocvtes to carry thyioidin it becomes possible to have an uncombined 
thvToidin circulating freely in the blood stream and that this residts in a 
most serious “toxic” catabolism and upsets the balance of the other endoennes 
is far as thymus feeding is concerned it is pretty generally conceded 
1 t ijas little effect In the fresh state its nucleopiotems would probably 
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ha\c the same nutiitue aalue as panciens, ii\ci oi kidiiej Host pioteins con 
tain the phosphorous and other elements neccssarj for the synthesis of nuclco 
protein The ciaring foi piotcin so common m the hyperthj roid states mav guc 
ns a clue toward sohing the riddle of improiing the Innphatic organs 

~H S (P G V, ) 


Pharmacologic Coiuidcrations of Acute Circulatory Collapse 
^T^HE need for some safe efTicicnt, lapidls acting and xcadih applicable diiig 
to use 111 emeigeiici eases in nhieli the heait and circulation are failing 
has long been felt in tliei ipeiitics llam diffeient substances have been used 
in these cases None so lai hnown is cntiielj satisfncton all have one oi moie 
failings Noi will am combination ot these dings icach all eases 

The oldci diugs of the digitalis series, especiallj the intiasenous injections 
of stroplianthm and othei piepaiations, all act too slowls for manj cases, and 
those glueosidcs aie all cstiemelj poisonous so that the dose cannot safely be 
incieascd to bung on a lapid action Their effects aie, however, prolonged 
which IS often an escecdiugh desiiable feature While drugs li! e adrenalin 
md allied substances maj aet (luieUy on the heait and vasoulaturo if given 
intravenouslj, these compounds usuallj act foi onl) a relatively brief period, 
md the heart and blood vessels arc veiv Ukclv to pass into an even more 
dcpics-sod condition as soon as the action of the drug has worn off More 
over ventnculai fibullation mav rarelj bo brought on vorj qineldj bj intra 
vascular injection of these sympathomimetic diaigs The best known oxamplo 
of this reaction is pci haps the development of deliuum coidis vinder oMoro 
foim bv the intravenous injection of adrenalin and as a rule drugs of this 
tv pe li n 0 but little action on the licart and blood v csscls if giv en hj^odermicallj 
and still less when administeicd by stomach Cardiazol and homooamfin 
maj aet when injected hypodermieallj Solutions of glucose aoaoia, or blood 
transfusion must be given bj intiawnoiis injection Tyramnio and pitiutian 
mav be given by hypodermic injection but the circulator} effects amount to 
but little unless these drags arc intioduccd directlj into tlie blood Normal 
Saline mav be given in laiious wajsbut the results are often more than question 
ible Strychnine, camphor, caffeine, ergot and atropine now play a much 
amaller part as circulator} drugs than was the case a generation ago It seems 
certain that their use in this diicction will continue to decrease 

Practically all of these drugs have more or less wadel} extended actions on 
vanous other organs or structures of the bodv And these extraneous actions 
may set a limit on then use, oi on their efficiency, in acute circulatory dc 
pression A heart that has been greatly slowed by asphyxia may often be im 
mediately lestored approximatclv to normal by free administration of oxygen 
provided the lung ventilation is ample It seems more than probable that 
the introduction of some first class means of cairyang on artificial respiration 
would promptly lestore the circnlalion in many cases which now go on to a 
fatal ending This point has been demonstrated thousands of times m the 
liboratory, but so far almost nothing has been done in this direction clinically 
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The lecent intiodiietion of ephediine held out a la}' of hope in the line 
of eirciilator;v stimulants Vaijnng leports as to the efteetiveness, oi the dangei, 
of this drug in cuculatory cases aie now in the literature The eailier phaima- 
cologic papeis, especially those of Chen^ and Schmidt,-^ have thiown much light 
on the ciieulatoiy action of the diug And a numbei of papere such as those 
by ]\Iiller,^ Petterolf and Sponslei/ RomitieCj^ Jansen and Kieitman® have 
shown much legarding its clinical action It seems, honeiei, that theie are a 
ninnber of peculiai clinical-pliaimacologic points which vet lemain to be cleared 
up Eecent experiments earned out by Cuitis' at the Unneisity of London 
have shoivn that the pressoi action of ephedrine is leveised by eigotamme 
Other obseneis® haie pienousl} noted ceitain diffeiences in the degiee or 
charactei of this leieisal as compaied mth that existing between adienalin 
and ergotairune 


Curtis states that thiee faetois may be responsible foi failuie to obtain 
reversal of ephediine by eigotamme oi ergotoxme In the fiist place the most 
striking action of ephediine is the stimulation of the caidio aeceleiatoi ganglia 
and nene endings The use in blood piessuie follomng intiavenous injection 
IS due almost entirelj^ to this action, as Chen sliowed that ephediine does not 
produce sufSeient vasoeonstrietiou to account foi the effect on the blood piessuie, 
vasodilatation may often occur, moie especially in pei fusion of isolated organs 
and limbs In the second place the thieshold foi paralysis of the accelerator 
nerve endings by ergotoxme is much highei than for paialysis of labocon 
strictoi nerve endings, as Dale*' showed in 1906 Since adienalm produces a 
rise of blood piessuie mainly by stimulating the vasoconstnctoi nene endings, 
it can leadily be seen that his action is moie easily leversed than that of 
ephedrine on the accelerator nerve endings 

The size of the doses used is important Dale, m the paper cited aboic 
pointed out that, after a small dose of eigotoxm, small doses of adienabn 
produced a fall of blood piessure, but that laigei doses of adienalm caused 
mixed effects The same phenomena aie also pioduced by ephediine 


A recent papei by Bloedoin and Dickens^'’ has leemphasized an element 
of danger which may lie in the indiscriminate use of ephedrine foi conditions, 
such as asthma, m patients whose hearts may be especially susceptible to the 
action of the drug They present the case of a patient m whom the diagnosis 


of asthma had been made follomng an acute attack of dyspnea eonung on 
at night aftei a long, fatiguing trip The patient had been given ephediine, 
% gram, and took foity doses during a period of twenty days, a total of 15 
errams Following the adrainistiation of this diug, the patient developed em- 
dence of acute caidiac decompensation accompanied by marked djspnea, sweat- 
ing tremors, weakness, and palpitation He dm eloped a cardiac i ate of 160 
heats per minute, and the electrocaidiogram levealed taclncardia of noda 
origin He exhibited pulsus alteimans duiing this period of decompensation, 
and developed a large right pleural effusion During the period that the 
natient was talang ephedrine, his condition grew worse, and he said that fo - 
Lvin^ each dose of the diug, tremoi, sweating and discomfort increased Fo - 
lo^ng the discontinuance of ephediine and the use of digitalis in adequate 



EDITOri its 


289 


doses, accompanied bj complete test m bed, he sliowed steady impiovement, the 
pleural ellusion disappcaicd and he letumcd to a compaiatively normal state 
in a sboit time The authors conclude that ephediine is a dangerous drug to 
use ■nlicn patients show cMdcnee of cardiac damage Extieme care is necessary 
in the diagnosis of bronchial asthma, as not infrequently eases of so called 
‘eaidiao asthma” aie put in this group Ephednue may produce acute catdiao 
decompensation and pulsus altcwans m patients with damaged hearts If 
duniig the administiation of ephediine the patient exhibits any touc symptoms 
such as palpitation, tachycardia, arrhythmia oi aasomotoi distuibauees, the 
drug should bo promptly discontinued Pulsus alteinaus docs not liaie the 
serious significance foi patients ulio exliibit this condition with tachycardia 
as it has for persons iMth a normal caidiac late 

Opposed to these conclusions howeicr, it seems that certain observers 
have, in some instances it least obtained good results in circulatory cases by 
the use of ephcdniie It appears not unlilvcly that the condition of the intra 
cardiac simpnthetic ganglia has much to do iiith the usefulness or daiigei of the 
drag’s action And it can easih be shoivii that by intravenous injection the 
drug stimulates the rospuatorv center in the medulla and apparently also the 
cardioiiihibiton ceiitei Tins lattei action is also characteristic of digitalis 
Hero then wo have a number of factois which are piactically never thought 
of in clinical cases but which may be directly conccmcd in the action of ephed 
rine in any given case And Waters’* has recently noted that if ephedrine be 
given early, befoie shock has fully developed and the blood pressure has fallen 
to a low level in tiaumatic or surgical cases the chances for a favorable result 
from the action of ephedrine are much incicased It is to be hoped that 
chniciaiis wall devote moie attention to such points ns these in the future 

A long expel lence in the laboratory has taught me that, at least in ox 
perimental animals, too niiich is lil civ to be done in these cases and that am 
mals not infrequently die from over treatment when the chances for their 
recovery would have been fair if much less had been done for them For the 
average case of shock with low blood pressure and with great depression of all 
the vital functions, I have seen best lesults come from the cautious intravenous 
injection of a moderate amount of 15 per cent glucose solution, the animal 
otherwise being left entiiely of rest, piovtdtd its lung ventilation is ample 
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News Items 

The Soivice Buioaii of the Amciican Societj of Clinical Pathologists has the follow 
mg positions open for clinical pathologists 

A large insurance couipanv desiies a phjsicinii foi coriespondence woik iii connection 
with ]ongovit> service This position does not involve anv laboratory woik but requires i 
knowledge of clinical pathology 

Seteral positions aie open requiring doctois with a knowledge of clinical microscop\, 
serology, bacteriology, physiologic chemistiv, postmortem technic and tissue pathology, 
salary range, $3800 to $3000 

Theie is also a veiy excellent opening in an Eastern Hospital is Diicctoi of Dabor 
itones requiring a man highly lecomiiieiided and of unquestioned ability 

Any member of the Society interested in an\ of these positions, communicate immcdnteli 
with the Secretary, Dr H T Corpei, Children’s' Hospital, Denyei, Colorado 


The Registry of Technicians under the auspices of the American Society of Clinical 
Pathologists IS being earned on in the OlBce of the Secretary, Children’s Hospital, Denver, 
Colorado 

Registration blanks will be sent on request 

The Registry also includes an employment seryiec, and invites physicians seeking com 
petent technicians to communicate with this department 
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CLINICAL AND EXPERIMENTAL 

MORPHINE MEDICATION AS A METHOD OF DELATING 
ASPHYXIATION'" 

Ij\ rFU\ P Cnir u^n^\ ORTir AID and Attiuo Can/anellt HD Boston 

T ills iinestigntioii \\as uiulertal en in tlio belief Hint it might prove of 
\tiluc IS a palUutl^c measure to be used ui future conditions such as 
existed on the submarine &4 and theiebi piolong life 

Undei noiinal atmospheric conditions an incieased need for oxjgcn 
goes hand iii hand with an increased pi eduction of CO uhicli lesults in 
stimulation of uspintion due to the small temponn excess of CO tension 
in the blood On the otliei hand when the subject is in an air tight com 
partment this same delicate mechanism hastens nsplnxiation 

It IS common knowledge that morphine decicases mental and physical 
functional actiMt^ and it u as reasoned that the accompanying slouing ot 
the iespirator\ appaiatiis uouid limit or retard the need for oxi^^en and 
deciease the output of CO henec other things being equal the subject 
Mould U\c longci because the aiailable oxygen Mould be utilized more slowh 
As tins leseaicli is concerned with the reactions of the respiratory center 
to oxygen and carbon dioxide undci mild moiphine dosage, a biief leiieu of 
the behavioi of this center as influenced by moiphine is gnen Dixon^ states 
that ‘ small doses of moiphine depress the respuatory center in the medulla 
The lespiration becomes slouer and the inspiration is someuhat prolonged 
so that it IS deepci than usual the sum total of these two factors is to diminish 
the respiiatoiy exchange In a resting labbit the air expired in thirti seconds 
averages about 200 c e If 0 01 gram morphine Indroehloiide is administered 
as an injection the aieiage soon falls to about 90 c c , and in man a similar 
condition obtains, though not so exaggerated as in the example gnen In 

I>om the Department of Phjalolo^j Tufta Medical School 
rtecel\ed for publication June 30 ID-S 
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larger doses tlie respiration becomes very shallow, and before death, fre- 
quently assumes the Cheyne Stokes type ” 

Sollmann*' states that “Morphine and its derivatives depress the excita- 
bility of the respiratory center The spontaneous rhjthm and the response 
to asphyxia and to reflexes are all lowered ” 

Y Henderson® points out “that leiy minute doses (2 mg of morphine 
for man) lessen the cough reflexes without pioducing any othei noticeable 
change Somewhat laiger, but still nonnaicotic doses (3 to 15 milligiams 
of morphine) diminish the excitability foi caibon dioxide, and to a lesser 
degree for othei afferent impulses ” 

Higgins and Means'* confiimed the fact that the thieshold foi CO^ is 
raised 

Recently, Y Hendeison® m discussing “oxj^gen want” wiote as follows 
“Oxygen is not a stimulant but a foodstuff Deficiency of oxygen, beyond the 
fiist slight stimulating effect, depi esses tlie neiwe centers In the absence of 
oxygen the tissues of the body cannot pioduce caibon dioxide It is the 
caiboii dioxide earned bj' the blood fiom the tissues to the brain that is the 
physiologic stimulant to respiiation When the center is depressed, it re- 
quires more than the normal amount of this stimulant to induce activity ” 
Further data are supplied by Meyei ® “Under its influence the respiia 
toiy centei becomes less excitable, so that the CO; in the inspired an must 
be incieased much moie than undci normal conditions in ordei to cause the 
usual inciease in respiration The sensibility of the lespiratory center to 
lefiex stimulation, such, for example, as that lesulting from stimulation of 
the sciatic, is diminished in the same fashion as its sensibility to CO; 

“In man, after veiy small doses of moiphine (3 to 10 mg ) the dimiii 
ished excitability of the lespiratory centei expresses itself b}’^ slowed and 
deepened bieathing, for a stronger summation of the stimuli (distention of 
the lungs and the CO, tension in the blood) is needed to excite the ihythmic 
respiratory movements ” 

While there is decided uniformity of opinion regarding the behavior of 
the respiratory center to oxygen and carbon dioxide, the reported results 
regarding the basal metabobc rate under morphine medication are confusing 
and conflicting Dixon^ states, “We have seen already that the absorption 
of oxygen is considerably diminished after morphine, the carbonic acid out- 
put IS diminished also, although not to the same relative extent as the 
oxygen As a result, the amount of carbonic acid present in the blood is 
usually increased slightly Metabolism is lessened, no doubt, on account of 
the general quiescence In consequence of these combined effects, less nitro- 
gen IS excreted in the urine ” 

In agreement with Dixon, Sollmann® writes that “The output of CO; 
and to a lesser degree of urinary nitrogen, is materially decreased, mainly 
by the muscular quiet, in prolonged experiments also by the digestive de- 

’^^^msM^shi® contradicts the above authors while Boothby and Rowntree*” 
bide that morphine in sufiScient quantities to pioduce sleep lowers the 
h°^t production ” It should be borne m mind that the experiments 



MORPniNE MEDICATION AS A METHOD OF DELAYING ASPHYXIATION 293 

Cited, pertaining to the action of morphine on the basal metabolic rate, 
were carried ont under standard atmospheric conditions On the other 
hand, subjects in air tight compartments are confronted irith an atmosphere 
which IS constantly changing, the oxjgen percentage in the air of the com 
partment is progressively diminished whereas the CO progressively increases 
The initial effects of very small amounts of morphine are to lessen the 
sensibility to pain, cough, hunger, discomforts, and other disturbing influences 
Before considering the use of morplvmc to delaj asphyxia in man, tests should 
be made in order to secure subjects that give normal reactions to this alkaloid 

METHODS op INVESTIGATION 

Preliminan tests were carried out upon white rats in air tight compart 
ments to determine dosage and differences in time of death between the 
morphmized animals and the controls 

The initial dose of morphine was determined bj using 25 per cent of the 
textbook dose for white rats which is given as (minimum fatal dose, 0 40 
grams per kilo or 0 40 mg/gm ), le, 010 mg/gm With this amount, rats 
invariably died before the controls m the same containers Next a further 
reduction of 50 per cent (0 05 mg/gm ) was tried with similar results 

Eealizmg that the dose was still too great it was again cut to 0 025 
mg/gm Even vnth this marked reduction the morphimzed rats still died 
before the controls This led us to appreciate that we were dealing with a 
complex depression of the respiratory center, eaused bj morphine, “oxygen 
want” plus CO action From this point ne ran our controls in separate eon 
tamers of equal volume m order to secure a direct comparison, because in tbe 
same containers tbe normal rats were utilizing the oxygen at a more rapid 
rate, and tins utilization naturally added to the depression of the morphmized 
rats and complicated the analj sis of results 

We later changed from museum specimen jars to a bell jar* with two 
taps, one on the top and one on the side, in order that the gas analyses (by 
Haldane method) could be earned out In addition an equalizmg manometer 
was provided which permitted the air tight jar to have atmospheric pressure 
at all times This manometer bulb had a cubic capaoitj practically equiva 
lent to the respiratory deficiency produced by the rats under observation 
and therefore this bulb volume was displaced into the bell jar toward the end 
of the experiment 

DESCRIPTION OF EXPERIMENTS AND DISCUSSION OF RESULTS 

Table I gives in detail tbe time of asphyxiation of rats both with and 
without morphine It brings out in addition several interesting facts pertain 
ing to oxygen want” and the corresponding reaction of the respiratory 
center 

Since in our experiments we have the time of asphyxiation of rats of dif 
ferent weights, we must interpolate this weight factor in terms of a standard 
weight rat "We decided to use a 150 gram rat as our standard unit through 
out this investigation 


Sealed with paraffin 
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Tlus reduction of time \ Tines can be made since the time is proportional 
to oijgen consumption Mliile the oxjgen consumption is approximately in 
TOrseh proportional to the bocl> m eight* thus permitting direct comparisons 
as shoun bj eTaluations in Table II 

Table II 


CoiirArFs Dubvtion of Life With MoRPniNE anp Without Morphine in Terms or 
IjO Guam Kat 


EXP 

I IWSE 1 

UITJl ilOBPiriNB , 

tVlTHOUT ilOSPHINE 

1 

U 10 

87 mm i 

181 min 

2 

0 03 

CC mm 

74 zme 


0 02o 

mm 1 

37 mm 

4 

0 02o 

48 mm 

44 min 

, 

0 02o 

oO mm 

4,/ mm 

G 

1 0 02 j 1 

228 mm 

210 mm 


Espeiiment 1 uns the first in which moiphiue ms used Tuo rats were 
placed in a four and one half litei jai Ihc moiplunizod lat listed eight\ 
seven minutes while the coiitiol li\cd one bundled eiglit\ one minuteb, heie 
the morphine filled to delij deith This experiment indicated that we weio 
dealing with an earh death due to too great i depression of the rcspiritoi\ 
center bj morphine It is obMous that the slowing of the nsc of the available 
orjgeii earned the contiol i longer time 

Experiment 2 was run in the sime containei but its ^olume was reduced 
one half with acidulated water and the ints were suppoitcd on a floor abo^e 
the water leiel Hcic the morphimzed rit listed sixtj six minutes while the 
control li^ ed scientj four minutes The dose of moiplune which had boon 
reduced 50 pei cent still gi\e cMdence of oveidosigc At this point we ap 
pieciated that we were deiliHc with i complex depression of the respiratorv 
center, le, fioin morphine fioin ‘ oxigen want, and fiom carbon dioxide 
This prompted us to carr^ on expcumciits iii separate au tight containers be 
cause it was eiidcnt that the iit with the laised thiesbold would die first 
Expeiiments 3, 4 and 5 are t\picil of the effects of morphine upon lats 
in separate containerb (1 liter jarsl line the moiphiuized rats were saung 
oxNgen fov tliemseUes alone, with the result that thej outb\ed the contiols 
IncideiitaU> , in two cases the morphniizcd rats were removed and resuscitated 
Our usual procedure, however, was to obtim data regarding the exact ex 
tension of life with morphine In Experiment 3 the lat with morphine lasted 
fortj nine minutes while the control lasted tlurti seien minutes In Expen 
ment 4 the morpliinized nt lasted fortj eight minutes whereas the control 
hied forti foul minutes In Experiment 5 the moiphinized rat lasted fifti 
nine minutes the contiol fortj file minutes 

Experiment 6 is i similai test, but in a 45 liter container In this ex 
penment it appears that the morphmized rat died first howcier reducing the 
time factois m terms of 150 gram lat, we find that actually the morphimzed 
lat lasted 228 minutes while the control lasted 210 minutes 

^ It the rat ^eiEhcd 130 Erania anJ it livcU ntnetj minutes Its corrected duration of time 
would be A.i times 90 which equals »e\cntj eight minutes 
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Experiment 7 (Table III) is a comparison between two groups of rats 
In one jar were placed tliree rats with morphine and one without In the 
second jar were placed four rats without morphine In this experiment all 
the morphimzed rats lived longer than those in the second jar, but the rat 
without morphine in the moiphine gioup outlived all other rats This rat 
was remoied and quickly letuined to noimal 


Tiblf m 


EXP 7 3/5/28 

EXP 8 3/7/28 

EXP 9 3/8/28 

EXP 10 3/14/28 

Container 

Container 

Container 

Container 

Museum jars — 4 5 liters 

Bell jar — 10 liters 

Bell jar — 10 liters 

Bell jar — 10 liters 

Dos.age 

Dosage 

1 lats 

5 rats 

0 02D mg /gm 

0 025 mg /gm 

Wt 642 gm 

Wt 680 gm 

No I No II 

5 rats* 

Time 

Time 

Morplune Without 

Wt 724 gm 

2 50 Jar sealed 

1 20 Jar sealed 

4 rata* 4 rats 


4 12 One rat dead 

2 17 One rat dead 

Wt 533 gm Wt 596 gm 

Time 

4 23 Two rats dead 

2 45 Two rats dead 

12 52 Morphine 

4 24 Three rats dead 

2 58 Three rats dead 

Time 

12 57 Jar sealed 

4 42 Four rats dead 

3 00 Four rats dead 

12 51 Morphine 

2 00 One rat dead 

4 47 Fifth rat dead 

3 02 Five rata dead 

1 00 Jars sealed 

2 17 Two rats dead 

Sample taken 

Sample taken 

1 42 4 dead I 

2 28 Three rats dead 

CO, 14 26 

CO, 15 49 

1 45 One dead 

1 50 Three dead 

1 50 Eemaining 
rat* re 
moved and 
resuscitated 

2 30 Tour rats dead 
Sample taken 
CO, 13 94 

0, 4 9 

4 23 Fifth rat dead 

0, 2 87 

0 3 84 


•One I at without morphine 


Table III — Cont’d 


EXP 11 3/24/28 

EXP 12 3/26/28 

EXP 13 3/16/28 

EXP 14 3/27/28 

Container 

Bell jar — 10 liters 

Dosage 

0 025 gm /mg 

5 rats 

Wt 832 gm 

Time j 

11 42 Morphine 

11 46 Jar sealed 

12 30 One rat dead 

12 31 Two rats dead 
12 55 Three rats dead 

1 00 Four rats dead 

Sample taken 
CO, 11 47 

0 6 33 

2 17 Five rats dead* 

Sample taken 
CO 12 34 

0, 5 58 

Container 

Bell jar — 10 liters 

5 rats 

Wt 1126 gm 

Time 

11 45 Jar sealed 

12 40 All rats deadi 

Sample taken 
CO 14 21 

0, 4 25 

Container 

Bell jar — 10 litois 

1 rats 

Wt 282 gm 

Time 

12 28 Jar sealed 

5 25 Two rats dead 
Sample taken 
CO 14 93 

0, 2 58 

I 

Container 

Stoppered jars — 1 5 liters 

Dosage 

0 025 gm /mg 

No I No II 

Morphine Without 

Wt 237 gm Wt 137 gm 

Time 

12 23 Morphine 

12 34 Jar sealed 

1 1 17 Dead 

Samp taken 

CO, 12 56 

0, 6 06 

1 33 Dead 

Samp taken 
CO, 13 27 

0, 4 34 


•One rat -without morphine 
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Experiments 8, 9, 10, 11, and 12 were carried out in a bell jar to permit 
gas analysis Five rats u ere placed in the bell jar at a time In Experiments 
8 and 11, four of the five rats received morphine Samples of the air were 
taken immediatelv after all the morphine rats had died and the final samples 
were taken at the end of the experiments These experiments again show 
that where the morphme rats and the eontrol rats are together, the control 
rats live the longest 

Experiments 9, 10, and 12 are groupings of five rats luthout morphine 
Here samples were taken at the end of the experiments 

In Experiment 13, two rats were placed in a bell jar viithout morphine, 
samples of air being taken at the end of the experiment In 14 we utilized 
a smaller jar to shorten the time of the experiments on account of the re 
duced number of rats 


Table IV 

Analyses of Am in Contailer at Time of Death of Bats 


jroppiiivE 

■W ITHOUT 

SIORPHINE 



PER CENT 

PER CENT 

PER CENT 

PER CENT 



CO 

0 

CO 

0 

Exp 

8 

13 9+ 

4 90 

10 31 

3 31 

Exp 

9 



14 26 

2 87 

Exp 

10 



15 49 

3 87 

Exp 

11 

11 47 

6 33 

12 34 

5 58 

Exp 

12 



14 21 

4 25 

Exp 

13 



14 93 

2 58 

Exp 

14 

12 50 

0 06 

13 27 

4 34 

Average 

12 bS 

6 76 

14 40 

3 82 


Table IV gives the results of gas analjses In the group studies rats did 
not die at the same time indicating that there are individual variations in 
their reactions to anoxemia This was true regardless of whether they had 
or had not received morphine 

This senes shows in all instances that the morphmized rats had a raised 
oxygen threshold which gives a distinct explanation for their earher deaths 
when in the container with the control It is also evident that in the death 
resulting at the higher oxjgen level there must necessarily be a lowered CO 
value The average CO and 0 percentage of the air in the container of the 
morphmized rats was 12 65 and 5 76 respectively, while the percentage of 
COj and 0 of the control averaged 14 40 and 3 82 respectively 

The action of morphine is a depressant upon the respiratorv center, and 
upon all activity This general depression slows lespiratiou in three ways 
(1) it reduces the oxj gen consumption (2) at the same time the morphine 
raises the oxjgen threshold and also (3) raises the CO threshold One might 
expect the morphmized rat to die first because its respiratory center for 
oxygen is set at a higher level, hence oxygen percentage below this point 
would be moompatible with its life, but the slowed respiration of the mor 
phimzed rat results m a slowed utilization of available oxygen, hence, the 
oxygen level at which death takes place is reached later than that of the 
control rat 
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Laigei dosage pioduces a Leavj depiessioii of the lespiratorj eeiitei, and 
the oxygen level at which death occms is soon leached because the sieved 
lespiiaton late does not sufficiently compensate foi the raised oxvgen lei el 
at which life will be maintained, le, tlie use in oxigen level is not diiectlj 
pioportional to the decreased lespnatory late 

It IS possible that the dosage could be fuithei legulated so that the latio 
between the decreased lespiratory late and the laised oxygen level uoiild 
lesult in the maximum pi elongation of life 

That life should be sustained in a modified wa\ at a low peicentage of 
oxygen (about 3 pei cent) which occiiis befoie complete asphyxiation is 
rather staitling, vet Haldane vas faiilv eonifoi table for a shoit time vith 
less than 9 pei cent, and in gas-oxygen anesthesia, it is customary to allov 
the patient less than this amount 

All moiphinized lats showed that the oxygen threshold was highei than 
that of the contiols This fact leads us to believe that in eases with marked 
anoxemia (pneumonia), it vould be well to consider using othei dings to 
diminish the acuity of sensations and to slow lespiration, oi at least to 
prescribe nioiphine in i educed doses with perhaps inoie fiequent adminis- 
tration 

In the above experiments the cubic capacity of the air-tight container 
in comparison y\ith the ymlume of the rat yvas small It is obynous that in- 
crease in container capacity yiould delay fatal apnea and extend life, the 
moie slowly’’ asphyxiation is pioduced, the less noticeable aie the sensoiv 
and motor symptoms 

CONCLUSIONS 


1 Data are piesented showing that yvitli pioper dosage, moiphine vill 
piolong life in aii-tight compaitments 

2 Definite eyidence is given that the lespiiatoiy center is depressed by 
a deficiency of oxvgen, in spite of inci easing caibon dioxide tension 

3 With maiked anoxemia veiy small amounts of morphine affect the 
oxvgen thieshold of the respiiatory centei 

4 Deci eased functional activity expi esses a sloving of the basal meta- 
bolic late 
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THE ATTITUDE OF THE PROGRESSH^ PIUSICIAN TOWARD 
NECROPSIES* 


Br Ralph G Mill’? t D , Rochester, LIinnesota 


T WISH to turn bad the p^ges of histoi-j and quote the -writings of a man 
who "was mudi criticized b\ lus fellow phjsicians for liis ad\anced ideas, 
and to raal e his words the basis of mj remarhs A physician of Mantua, in 
Lombard}, named Maicellus Donatus, m 1586 wrote as follows Let those 
who interdict the opening of bodies well undeistand their errors When the 
cause of disease is obscure in opposing the dissection of a corpse -which must 
soon become the food of worms tliej do no good to the inanimate mass and 
they cause a gia-\e damage to the rest of mankind for thej prevent the phjsi 
Clans from acquiring a knowledge which may afford the means of great relief, 
e^entualh, to indmduals attacked with a similar disease No less blame is 
applicable to those delicate pbjsicians who from laziness or repugnance 
lo\e better to remain in tbe darkness of ignorance than to scrutinize, labon 
ouslv, tbe tiiitb not rcdceting that by such conduct the> lender themsehes 
culpable toward God, toward themsehes, and toward society at large 

It is the lattei part of this quotation to which I would direct your atten 
tjon Scholarship alone does not necessarily imply conMcfion that necropsies 
should be conducted after evoij fntnlitr It is a fundamental weakness in our 
medical educational system tliat allows students to be graduated without be 
ing so full} convinced of the supicme \alue of necropsies that thej would 
unhesitating]} grant permission for its performance on themsehes or a mem 
her of tlieir famil} I am nssumiiig, of course, tliat tlie procedure would be 
conducted in a satisfactory and deferential manner in keeping with the 
solemnitj of the occasion and -with the importance of the evamination to all 
concerned 

JIuch of the medical knowledge available todaj has come direct!} from 
the necropsy table Eyen a cursory survey of medical history yvill con-nnee 
the skeptic of this fact The Alexandrian school flourishing about 300 years 
before the Chiistian era was exceedingly actne in the study of pathologic 
anatomy Tlie zeal of these ph}sicians yvould put most of us to shame, but 
unfoitunatel} yntli the fall of their civilization their medicine yyent with it 
The Roman and latci cmlizations that supplanted it faded among other 
things to make use of the examination of dead bodies but alloyved the mind 
and imagination full swa} The result jou know only too well The Dari 
Ages yrere dark indeed for medicine, and it was many centuries before the 
light began to appeal 

Abridgment of Address presented at the Alpha Omega Alpha Banquet. Omaha Nebraska 
January 20 10 ^ 

Receiied for publication June 0 102S 

tFrom the Section on Pathologic Anatomj Ma>o Clinic Rochester 
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It IS Significant that the real beginnings "weie made by men living in the 
Eoman States, winch were later united into what we loiow today as Italy A 
gioup of four men, Anthony Bemneni, then Bustachius, Rembert Dodoens, 
and finally Marcellus Donatus, were outstanding It is recoided, however, 
that in spite of then enthusiasm and earnestness pathology did not make very 
rapid progress Opposition was too strong and there were no aggressive 
physicians to cairy on the work so energetically inaugurated 

A beginning was being made m England about this time Francis Bacon 
urged that neeiopsies be performed for the advancement of medical knoivl- 
edge William Harvey and Glisson were of the faithful few who made prac- 
tical use of necropsy material (Glisson, too, was an ardent advocate of find- 
ing the lesions that accompany a certain tram of symptoms ) 

Morgagm, another Italian, nearly 200 years later, should be ci edited Avith 
pushing aside some of the gloom that had covered medical science foi so many 
centuries He it was, in 1761, who published a work, “The Seats and Causes 
of Diseases Investigated by Anatomy,” that marks the beginning of a new 
era Only since his time have neeiopsies become so fiequent as noticeably to 
affect medicine 


A semblance of accurate diagnosis came into being when the perfoimance 
of necropsies was more of a loutine than an event Ldennec, in Fiance, was 
able to interpret breath and heait sounds in terms of pathologic anatomy by 
means of the stethoscope which he invented, and with constant study of his 
patients after death Blight made his contribution to nephritis in a similai 
manner Would that theie were more of his type today to complete the work 
so nobly begun Semmelweiss, in Austria-Hungai 5 ’’, was impressed by the 
similarity between the organs of those dead fiom puerperal fever and of those 
dead from septicemia “Infection was his conclusion and cleanliness his 
remedy ” Fitz, an American, discovered appendicitis at necropsy 

It IS significant that practically all the men of note whose names you can 
recall as being outstanding in the medical piactice of the past have had one 
thing in common They have been clinicians who followed their fatalities to 
the necropsy table The mention of the names of a few of these will suffice 
Hunter and his nephew. Bailie, Bichat, Graves, Coirigan, Skoda, Hodgkin, 


Stokes, Delafield, Janeway, Halsted and Osier Thus has the piofession profited 
by the experience of these masters of clinical medicine who were at the same 
time experts in the interpretation of pathologic conditions Many of the 
great advances of the past have been made as a direct result of the intensive 
study of pathology as revealed at the necropsy table 

You are doubtless familiar with the biologic dictum that ontogeny reca- 


pitulates phylogeny I have already shown that the science of medicine 
has been directed and moulded by the con elation of the clinical and patho- 
logic phenomena I wish to point out the manner in which the individual 
grows, and to develop the thesis that he is subject to exactly the same prm- 
ciples as apply to the evolution of the science 

The best diagnosticians of this and past generations have been those most 
careful to correlate clinical with pathologic data The example of Osier will 
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be remembered m this eonneotion, b3 liis oft repeated remark that he never 
missed a necropsy in one of his fatal cases This constituted a previous en 
gagement, that took precedence over every other appointment no matter how 
important, and regardless of the prominence of the individuals concerned 
Continental physicians have been more exacting in this particular than man^ 
of qnr oivn countrjmen, hence, the rapid and phenomenal development of the 
leaders of medical thought in Berlin and Vienna 

The converse of tins is equally true The poorest diagnosticians of one’s 
acqnamtanee are usually those who do not secure permission for the examina 
hon of their fatalities and rarel3 if ever attend such an examination if se 
cured by someone else Theie are unfoitumtel3 those wlio are not above 
seeking to put tlieir more aggressive and scientific colleagues lu a false posi 
tion in the e3 es of the relatives 

Tn 0 or three decades ago for a ph3 sician to insist on the examinahon of 
the blood, urine, sputum or feces was to expose himself to the criticism of 
those physicians who claimed tbit their diagnostic acumen was such as to 
make such procedures unnecessarv oi even absurd Those who toda3 take 
this attitude are loot ed upon, even b> the lait3 as out of date and not woith3 
of confidence Perlnps two decades lienee those who are unable to peiform 
necropsies or to make use of the findings in i given case will be viewed in 
exactly the same light Their practice will grvdualh slip awa3 from them, 
and when it is too late the) will find that the progress of medical science has 
left them stranded alone, and bemoamng the cruel fate that has deprived 
them of patronage in their declining v eirs Thus the biologic law of the sur 
vival of the fittest operates in our midst 

If a physician has done his best for a patient and 3 et death occurs, the 
fault, if there be an), rests with the shoitcomings of medical science and not 
with the indivudual concerned Thus with a free conscience, the physician has 
a right to inquire into the reasons for the failure Death from disease is 
theoretical!) a therapeutic failure and it is worthv of the medical idealist 
that he strive toward the relief of ev er) patient entrusted to his care The 
use of the necrosp) is the best way to solve the problem, and to discover 
clews for future success 

In the same breath with which we give assent to this proposal we admit 
that we cannot be right in our 3udgmcnt in ever) case Omniscience is not a 
function of the human mind, as we tacitly admit when we provide lead pencils 
with erasers Experience however, lessens the frequency of mistakes In 
the well known pnnciple of trial and error, we eliminate the errors by re 
peated trials If the error is not discovered we continue with the trials mdefi 
mtely, as does the physician who continues to allow the undertaker to con 
ceal his mistakes Pursuance of this custom eventually banishes mto the dim 
distance the sound prmciple of trial and error replacing it with a phantom 
infalhbility of judgment, which is the most dangerous form of self delusion 

The symptoms of this psychosis would be interestmg if the complaint 
w ere not so serious It is insidious in onset, and is nev er realized by its victim 
There soon ensues a feehng of self satisfaction of complacenc) , if not actual 
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euphoria One patient after another consults this physician, each is exam 
ined m the shortest possible time, is given a diagnosis, receives a piescription 
and IS urged to call again in a few dajs Patients foi the most part lecovei , 
hence the logical conclusion is reached that the diagnosis and tieatment were 
coirect Each ease tends to lendei the fixed idea still moie fiiml}" fixed lie 
has no consultations, hence theie is nevei any difference of opinion He is 
aluajs coirect He has i cached a stage of diagnostic infallibihty ivhich eon 
cedes no possibility of eiior A supeificial geneial examination of the poi 
tioii of the body complained of, a touch on the pulse, a view of the tongue, 
and possibly a lecoid of the tempeiatuie suffice for the completion of a posi 
tive diagnosis Purthei examination is unnecessaiy and othei consultations 
might as veil be had ovei the telephone 

He is intensely lesentful toward anj physician vho might consent to at 
cept his patient in ease the family demands consultation and he lefuses Ue 
considers this a peisonal insult, and his continued contemplation of this “un 
leasonable attitude” on the pait of the family and “unprofessional conduct” 
of his associates bring him almost to the state of paianoia His colleagues 
look on him as a difficult man to handle, and likelj to develop intense dislikes 
on the least provocation Those patients vho aie still lo^al to him may lead 
ily admit that he is dictatorial, and they strive to avoid ciossing him This 
loyalty maj, howevei, lesult m definite iiijuiy to the patient, oi even an 
unnecessary fatality 

Failure to lecovei even when iccoveiy was piedicted, or the appeaiaiice 
of unlooked-foi symptoms is blushed aside as of little oi no impoitance The 
possibility of theie being othei diseases piesent, oi that the diagnosis is en 
tirely wrong, is not considered He has a loutiue lemed} foi eveij cough, a 
stock presciiption for eveiy foim of headache, a speciallj’’ compounded pdl 
foi pain and his ow'n piiv'ate liniment that is good foi cvmiy muscle and jomt 
disturbance Abdominal pain is always constipation and calls foi diastic 
cathaisis Even strangulated heinia, intussusception, and appendicitis aie 
treated in this loutine mannei An occasional fatality is an intei v'eutiou of 
the Loid, and the physician is not in the least lesponsible A “touch of pneu 
monia” oi a “complication” may close the pictiue, nevei the iiipture of a 
gangienoiis appendix or peritonitis 

Tins IS an extreme case, but one not so raie even in oui day There aie 
milder cases of the same complaint, but all those so afflicted hav e in common 
one essential feature They have no place in then life oi piofessioii foi the 
principle of tiial and eiioi, oi foi the neciopsy wdiich is the only means of 
autocoiiection Theie is no known method of cuie which the afflicted physi 
cian would agree to take Pi ev ention is the sole means of ti eatnient of w hich 
we know This consists of habitual direct observation of pathologic processes, 
and the suppiession of an ultiavuvid clinical imagination The leniark of 
Francis Bacon that medical science is moie professed than laboied, applies 
only too commonly todaj 

You would be extiemely resentful if I possessed the gift of prophesy and 
could tell voii that ceitain ones here tonight wmuld conform to this picture 
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twentj jeaps hence No morphine habitue would hecome one if he could see 
the end from the beginning But I warn you that this disease irill come upon 
even j ou unless j ou profeet yourself and your professional career bj the only 
known means of prophylaxis Remember that its onset is insidious, and that 
j ou will probablj not recognize its presence when or if it does come upon j ou 

The natural question to ask is, how can one peiform necropsies if the 
semoes of a professional pathologist in the communitj where one expects to 
practice cannot be secured? I would answer you expect to make of \ ourself 
a surgeon or an internist or perhaps some other specialist You expect to 
work to that end until jon have accomplished the desired result Do jou 
thmlv Addison or Bright oi anj of those men whose names have been men 
tioned hesitated for this reason ? Each v\ as his own pathologist , v ou can be 
jour own Wlien there is a vnll there is a waj This wav will be explained a lit 
tie later This is merelj an excuse not a reason and hav mg had the v-a> pointed 
out, persistence in this excuse should warn you that you might readily sue 
Climb to this dread disease 

As a conscientious plijsiuau jou have i|o mortal light to ask permission 
for tliat whioli jou would not peimit for j ourself oi a member of votir own 
famil} You maj not be asked to commit j ourself in public, but tins is T 
challenge to jou that vou cannot evade You must decide what jon will do 
about the matter so far as v our future career is concerned Putting the mat 
ter in more concrete form there are two questions which you are called on to 
face First, will I let it be known to my familj that in the ev ent of mj death 
I desire that a postmortem examination shall be held, and put this so stronglj 
that my relatives will feel it their dutj to carrj out mj wishes if this is pos 
sible? They should seek someone to perform this examination, even if the 
attending phjsician did not of Ins own volition make tins request Second 
vnll I obligate mj self to urge an examination on a member of mj immediate 
family, and to use my influence to secure such permission in the ease of a 
more distant relative? 

In 1914 Dr C D Spivak a Jewish physician of Denver wrote an article 
entitled “Postmortem Examinations Among the Jews An Histoncal SI etch 
and a Plea to Jewish Physicians ’ This states that for the previous ten jeats 
the Medical Advisory Board of the Jewish Consumptive Relief Society had 
consistently earned ont the policj of seclnng permission for ueeropsj in 
every fatal case in uhich the clinical symptoms were at all vague Tins was 
in the face of opposition of which we have little conception A soeietv was 
formed to oppose this action, and to fight against this modem tendencj bj 
ever} known method, seeking to invoke both church and cml law This arti 
ele 13 a stiong plea to rabbis and Jewish physicians to modifj the current 
beliefs and to nuUifv obsolete laws Unquestionably Spivak 's influence and 
example have borne much fruit, at least among the more liberally minded 
Jews 

Dr Spivak died recently, and the example that he set is worthv of per 
manent record which all may read who have even the slightest interest in 
neeropsies and medical advancement In his will he directed that his hodj he 
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dissected au equal nurabei of Jeus and Gentiles, and that tbeiealtei Ins 
skeleton be aiticulated and sent to the Unueisitj of Jeiusalem liis wishes 
have been earned out A special iieciopsv was airanged, pieceded by cere- 
monies of appropiiate natuie, at which theie vere several addresses His 
example has made it possible to link moie eloselj’^ the Medical School and the 
National Jenisli Hospital foi Consumptives The pathologic staff of one con- 
ducts the examinations for the other Thus does the couiageous example of 
one man beai fruit that mil benefit untold numbeis 

Those vlio aie mlliiig to go with me so fai as to agree to neciopsj^ for 
themselves and foi then ielati%es might be inclined to go one oi tno steps 
farthei If one belie\es in neciopsies himself, he should do all he can to pei- 
suade otheis to do likewise Just how this may be accomplished vanes with 
the pel son and the situation in nliich he finds himself There aie seA^eial 
possibilities 

1 Gcncial P> aciitione) in a SmaU City — can do no better than to call 
to jmiii attention the expeiienee of Waite in Texas Heie nas a man who so 
thoioughly believed in necropsies that he sought until he found a satisfaetoiv 
solution foi his problem He wiote two ai tides entitled, ‘Home Postgraduate 
Woik by Means of Postmoitem Exammations” and “An Expeiiment in Post- 
giaduate Work at Home ” In shoit, this experiment was the banding to- 
gethei of a small group of physicians foi the purpose of securing as many 
neciopsies as possible, and tlieir detailed study One physician lecoided 100 
pel cent permissions in his practice, and others lepoited high percentages 
This gioup repoited on the lesults of ninety-five examinatioi s The cost, 
which was sliglit, was proiated, but eventually it was found advisable and 
voith nhile to employ a pathologist to assist in the woik They found it 
woith then energy, time and money, so would you 

2 Gencial Pi actihonci but Connected tviih a Hospital Staff — You may 
let it be known that you aie in favor of neciopsies by setting a good example 
with the patients on your own seivice Your own activity is likely to en- 
coiiiage otheis less couiageous If your hospital is to secure recognition as a 
suitable place foi mteinships it is now necessaij" to have a pathologist con- 
nected with the staff and have at least a ceitain specified but evei-mci easing 
peicentage of neciopsies on fatalities This is a strong level with which to lift 
the staff out of a state of lethargy and indifference 

3 Specialist with Set vices in One or More Hospitals — ^Your suppoit can 
be "iven moie strongly to those hospitals that meet the leqiiiiements of the 
Ameiican Medieal Association than to those that do not You ean seek to le- 
edueate those staff men who oppose neciopsy on then patients, and stiive to 
counteiact their influence in this lespeet m the conduct of the hospital By 
this action the hospital and all concerned will be benefited Men nho con 
sistenth oppose are likeh to be less piogressive and less scientific, and their 
places can be taken mth piofit by those who aie capable of making much 
better use of the hospital facilities 

Assumiim that you have done eveivthing possible to secure pei mission 
foi necropsy m e% ery case, the pioblem is not entireh soh ed Incidental men- 
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tjon has alrenclN been made of the desnabihtj of having a necropsN n\c 11 
performed TJieic are three factors iiivohed in this phase of the question 

1 It IS axiomatic that the more skillful the pathologist the more aaluible 
uiU be the necropsy to nil concerned Some facts can be ascertained bj am 
one, Nrhile othcis rcquuc good techuic nice discnmiuafion and skillful nitci 
pietation The host pathologist cannot be seemed foi eitr} case, jet it is 
necessary to seek to improve the ser\ice ui e\eij possible N\aj 

2 The necropsj must be pcifoiined lu such a nnhj ts to assist lathtr than 
hinder the embalmer in his ivoik This is a tcclinical matter n ith irhieh eieri 
pathologist should be famihai or, if he is in doubt, the erabalmer should be 
consulted Vessels cut too shoi t orlcft unhgated often cause much aioidablc 
difScult\ , and lay the foundation for latci opposition on the part of the undei 
taker 

3 An intenien should be held nith the lelatires dining which thej 
should be fullv infoimcd of the nature of the disease its course, the natuie 
and leasons for an\ opeiation perfoimed and an interpretation gnen of the 
conditions leading to the death This should be fiank and straightfoiuard 
full and explicit jet simple and devoid of medical terms and carried out nith 
the full coiisuousness of a dut\ faithfulh pei formed It is otteii an adNan 
tnge to haic someone hold this inteiaiew who Ins not been direetlj connected 
With the case such as the pathologist or the superintendent, and jet one who 
has sufficient knowledge of details to discuss the case uith case and precision 

Special attention paid to the relativts at the time of then acute giief and 
a detailed explanation of the whole situation maj leadilj dispel disturbing 
thoughts and coircct uroug impiessions anth the result that the full confi 
dence of all concerned is retained A phjsiciaii nho has done his duti is 
entitled to retain the full confidence and respect of the relatives of a patient 
whom lie has lost, and this lie can do bj facing the issue fairlv and squnrelN 
in the manner suggested 

I trust that the foiegoing presentation has not been without effect on 
jou Theoretical assent to these principles should haae given place to active 
advocacj Nominal agreement with these facts should have been replaced bj 
a conviction that necropsies are essential to the progress of our science 
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EFFECT OF STOEAGE ON CHEfillGAL AND ANTISEPTIC PROPEETIBS 
OF SILVER PROTEIN SOLUTIONS*" 


By H Wales, Ph D , and C M Brewer, M S , Washington, D C 

A CCORDING to the United States Pharmacopoeia, Tenth Revision, solutions 
of silver protein, both mild and strong types, should be freshly prepared 
and preserved in well closed containers, protected from the hght A search 
of the literature for facts on which these specifications might he based showed 
such a mass of conflictmg emdence that an investigation was undertaken to 
determine, if possible, the changes that occur m silver protein preparations 
durmg storage 

The strength of silver protein solutions was detei mined by three methods, 
the germicidal power, the inhibitory action against yeast, and potentiometric 
titrations of the silver ion 


GERMICIDAL POWER 


It IS generally accepted that the germicidal power of argyrol and protar- 
gol IS not great, but no two workers agree on the germicidal efSciency of these 
silver protemates 

Derby^ found that, while protargol in 2 per cent to 4 per cent solutions 
was effective against pneumococcus in one minute and agamst Staphylococ- 
cus aureus in ten minutes, a 50 per cent argyrol solution did not kill Staphylo- 
coccus aureus in two hours Marshall and Neave® found that 0 025 per cent 
protargol killed Staphylococcus aureus in ten minutes Verhoeff^ reported 
that 12 per cent argyrol would not kiU Staphylococcus aureus in one hour nor 
would 50 per cent argyrol in one-half hour KeUy^ found that 0 5 per cent pro- 
targol kiUed Staphylococcus aureus in ten mmutes, while 50 per cent argyrol was 
meffective in twelve hours Post and NichoU® found that 10 per cent argyrol 
kiUed B typhosus m one minute hut was of little value against the strepto- 
coccus, pneumococcus, or gonococcus Martmdale and Westcott® gave figures 
very similar to those obtained by Derby Culver,'^ using the gonococcus as a 
test organism, found that U, per cent argyrol or silvol and % per cent protar- 
gol would loll in ten minutes Dakin and Dunham® state that Staphylococcus 
aureus gave growth after a six-hour exposure to 5 per cent argyrol, hut that 
theie was a diminution in the number of colonies in five minutes Young® 
found that 10 per cent argyrol killed Staphylococcus aureus in urine in five 
minutes, while 1 per cent protargol failed to kiU in one hour Lancaster^® 
showed that 10 per cent argyrol was capable of killing Staphylococcus aureus 
in one minute when only a small amount of the test culture was used in serum 
Cheney" tested argyrol and protargol and obtained results from which he 
concluded that neither preparation was of value in the presence of pus, that 
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the presence of clumps of bacteria m the test culture greatly affected the re 
suits and was responsible for the different findings, and that 1 per cent argjrol 
IS as effective as a 25 per cent solution 

This conflict m results maj be asciibed to the lack of anj standardized 
method of testing The test organisms weic giown on various media with a 
consequent difference in resistance The amounts of culture used m the tests 
ranged from 0 5 c c to that adhering to a straight needle The argyrol and 
protargol ha^e been diluted in various najs, uith distilled water, with salt 
solution, with serum, with ludrocelc fluid, and with blood The treated or 
ganisms hale been subeultured on numerous media, including agar slants 
blood agar, and broth The age of the solutions iias considered bj some and 
not bj others 

STABIUTT OF SOLUTIONS 

The results of investigations on the keeping qualities of silver protein 
preparations reported in the literature show a somewhat better agreement 

Bnining,'^ from a studj of the changes in alkalinity and appearance on 
storage, decided that protargol solutions should be freslilj prepared for use 
but that they might be preserved for a short period in a eool dark place 
Cnlv er’ tested several silver protein preparations exposed to daylight for tv o 
months and found that the decrease m strength against gonococcus was from 
60 to 75 per cent He states that the loss in strength begins as earlj as the 
tlurd day and is almost direetlj proportional to the age of the solution Soli 
mann and Pilcher'” tested the variations in strength of a number of silver 
protein solutions over a period ot one year bj means of the inhibitory action 
on the growth of yeast They found that the strong type (protargol) de 
creased in strength, wlule the mild type (argyrol and silvol) increased Sehlee 
and Thiessenhusen" stored a numbei of preparations for periods of nine to 
seventeen months and determined the concentration of silver ion hv means 
of the potentiometer They found that during this period all solutions devel 
oped precipitates, causing a loss in the total quantity of silver in solution 
The silver ion concentration decreased in some cases and increased in others 
All solutions shoved an increase in electrical conductivity The total number 
of colloid particles suffered diminution in every case The size of the particles 
increased in some cases and remained unchanged in others 

VEAST METHOD 

The yeast method, several modifications of winch are described in the 
literature," ’* is based on the theory that the inlnbitory action of any sil 
ver protein on the growth of yeast is dependent upon the silver ion concentra 
tion and is proportional to its germicidal power This theory has recently 
been questioned by Taylor,”” who gives data showing that the most strongly 
germicidal compound he worked with had practically no inhibitory action on 
the growth of yeast 

Our experiments with this method have convinced us that the inhibitory 
action of the silver proteins on the growth of yeast cannot be compared to that 
produced by silver nitrate For example, when we approach the inhibitory 
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concentiation of bilvei nitiate, a slight mciease in silvei ion will cause a 
small decrease in the amount of gas produced bj^ the jeast in a given peiiod 
On the othei hand, when the concentiation of silvei protein is in ei eased to 
give a coiresponding increase in “silier ion,” there is a maiked decrease in 
the volume of gas The data obtained over the period of study were so erratic 
as to be valueless for the pui poses of this investigation The lesults of this 
Avoik will be published elsewhere 


POTENTIOMETRIC TITRATION OF SILVER ION 

The potentiometiic deteimination of silvei salts is based on the theory 
that the potential developed by a silvei eleetiode immeised in a solution of a 
silver salt is propoitioual to the concentiation of silver ion The silver ion 
concentiation may be determined either diiectly from the loltage produced 
against standaid electiodes or bj'' titrating the solution with some ion that 
will reduce the concentration of silvei ion The end-point of the titration is 
detei mined by means of the enormous change of \oltage shown when the last 
of the silvei passes into the less ionized oi more insoluble compound This 
method does not, in fact, show the amount of the silvei ion but it does show 
the quantity of silvei more lonizable (or soluble) than the product of the 
reaction 


Neeigaard-' obtained the same values b}-^ titrating larious organic silver 
preparations potentiometi really with chlorides, bromides, iodides, and sul- 
phides He found that u hen 3 c e of normal acetic acid weie added to 100 c c 
of a piotaigol solution he was able to titrate 90 pei cent of the silver instead 
of the 66 per cent pieviouslj’’ obtained He was unable to account for this, or 
for the ability to titrate neosilveisalvaisan with sodium sulphide as the silver 
ion concentration of neosilveisalvaisan solutions is of the same order as that 
of a potassium silver cyanide solution He mentions one silver compound, 
hegonon, uliich uas dissolved in potassium cyanide and the silver correctly 
titrated with sodium sulphide 

Treadwell, Janett and BlumenthaP= titrated silver preparations with 
chlorides and sulphides They report some cases in which the chloiide titrated 
only a portion of the silver and the sulplude titrated all In othei eases the 
chloride titrated all the silver 

BlumenthaP" concluded that titration with sodium chloride would show 
ionic silver, that titiation with sodium sulphide would show both ionic and 
complex silver, and that the total silver should be determined after oxidation 


with sodium peroxide 

Smith and Giesy"^ titrated several silver preparations with standard solu- 
tions of hydrochloric acid, hydriodic acid, sodium chloride, and potassium 
iodide They observed differences in the shapes of the titration curves, but 
all reat’-ents gave the same end-point In the ease of the mild type, solar gen- 
tnm this amounted to 11 per cent of the total silver and in the case of the 
sLng type, pr«t,.ge.,tum, to 81 5 pe. cent of the silver The curve v,th the 
X typi uLg hydrochlonc acKl. was so megula. as to be uteamngless 

The Tuthois were unable to ascribe a reason for this 

kolthoff and Tomicek- titiated piotaigol containing 7 87 per cent silvei 
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uitli staiidnid solnhonf) of sodium cliloiidc poti&sium biomide, and pot issmm 
lodido The} ueic urmbto to obtain nii endpoint Aufh sodium chloiide Po 
tassuim iodide ga^c i sliglitJj highei figuic than potassium bromide Upon 
the addition ot sidpluuic acid before titiation (4 c c normal acid in 50 ec 
solution), sodium chloride and sodium bromide gave approximately 7 per cent 
siller Potassium iodide, on tin. othti liatid shonod one bieak in the titiation 
cur\e equnnleiit to 7 Ob per cent and anotliei eqnnalent to 7 91 pei cent sihei 
It IS stated that the difference is due to the presence of sihei chloiide in tin 
ouginnl sample Thoi couchule tJmt all of the sihei in piotaigol can be titrated 
nith potassium iodide in tlie presence of sulpliuiic acid 

MtrrilODS EMPLOYED 

A 0 02 N solution of potassium iodide nas chosen as the leagent for the 
titrations 'When tins n as added to the siher protein solution a gradual 
change in aoltage nas produced equilibrium bung obtained quicklj in most 



cases and a \eiv shaip break was shoun in the titration cur\e at the end 
point The solution remained clear throughout rxpeiiments using the 
method of Kolthoff (4 t c normal sulphuric acid in 50 c c solution) ueie un 
successful It ^^as found that each nddihon of potassium iodide produced an 
enormous change in \oltage On standing the aoltage giadually leturned to 
ntarlj the oiiginal ^alue, fifteen to tncnfA minutes being lequiied foi it to 
reach equilibrium Near the endpoint the product uns completely precipi 
tated as a bioun mud leaMng a clear coloiless supernatant liquid AVJiat ap 
peaied to be the endpoint gaae a slighth higher aalut foi siher ion than 
n as obtained in neutial solutions 

Seaeral titiatious of piotargol yveie made aftei the addition of acetic 
acid as described b\ Neeioaard These titrations shoned about 01 per cent 
more siher than y\as obtained from neutial solutions 

The method followed in the bacteriologic tests is that described by G F 
Poddish ^ and used in the Pood Drug and Insecticide Administration for 
testing disinfectants and antiseptics The organisms used yvere Bacillus ty 
pbosus (Hopkins strain) and Staphylococcus aureus Both are laboratory 
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straiDs whose lesistance to phenol has remained constant for about five years, 
and comes well within the limits prescribed by the test This method of deter- 
mining the phenol coefBcient was used because of its simple technic and con- 
sistent results as compared with Hygienic Laboiatory and the Rideal Walkei 
ilethods By expressing results of the bacteriologie tests in terms of the 
phenol coefficient the germicidal power of these solutions is compared with a 
standard geimicide, and the phenol figure also serves as a contiol 




Approximately 5 per cent solutions in distilled water of six brands of 
silver protein, three being of the mild type and three of the strong type, weie 
prepared The silver contents of these solutions were determmed by evapo- 
ration to dryness, igniting to destroy the organic material, dissolving m nitric 
acid and titrating with standard thiocyanate The solutions were stored in 
amber bottles, with cork stoppers, and at fixed times samples were tested 
auainst yeast and bacteria, and titrated with 0 02 N potassium iodide solution 
The results of the experimental work are shown graphically in Figs 1, 
2, 3, 4, and 5 The titration values for the strong silver proteins (protargol. 
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protargentum, and silver proteinate Mallinokrodt) decreased rapidly at a 
fairly unifonn rate, and those for the mild type (argyrol, silvol, and solargen 
turn) increased very slightly The results when the yeast inhibition method 
Has used, although rather erratic, indicated the change with age shown by 
the titration method The mild type increased and the strong type de 
creased in strength iiith age 

Plotting the phenol cocflScients of these solutions over a period of from 
five to eight months, curies are obtained which are quite similar to those 
representing the titration values 

As shoivn hy the pomts which do not fall on the lone, slight deviations 
were obtained from the smoothed curie In as much as the limit of error in 
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deteimining the phenol coefficient is one or two tenths of a point, the aberrant 
figures may be worthy of no consideration On the other hand, while the 
grafts magnify the amplitude of these deviations, the paths followed by the 
Staph aureus and the B typhosus coefficients, in at least two of the solutions, arc 
of such close similarity as to point to a true nse and fall Further work is in 
progress on this point 

The similanty between the bactenologic curves, using either the Staph 
aureus or the B typhosus phenol coefficient, is not in agreement u ith the 
results of Taylor, ® who found that the germicidal values against the two or 
ganisms did not correspond The corresponding decreases with age of the 
germicidal and tntratable potency of these solutions would seem to confirm 
the theory of SoUman and Pilcher that the activity is due to the silver ions, 
except that the relative magnitude of the germicidal powers of the strong 
and mild tj pes do not correspond at all with the titration values In fact, 
our results indicate that the germicidal efficiency of preparations of the mild 
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type of sih^ei piotein is equal to, and in old solutions higher than, that of 
the strong type 

Duiing the peiiod of obseiiation, sediment in laiying quantities ap 
peaied m thiee of the si\ solutions Aceoidingly, the total sihei content of 
the solutions Mas redeteiinined at the end of the investigation In no ease 
Mas a deciease of o\ei 2 pei cent of the total silver obseived Much difficulty 
Mms expeiienced in all but tMo cases in an effoit to ebminate a groM^th of 
mold, identified as Penicilhum elongatum Bamies,*- on the corks of the bottles 
The mold Mms lepeatedly cleaned fiom the eoik, ivhich ivas then Mmshed Muth 
the sihei piotein solution This iras not successful, hoM^eiei No explanation 
can be given foi its absence in the tuo samples, one of each tjqie, as all M'^eie 
kept undei identical conditions 

The inhibitoiy action of these piepaiations is in maiked contrast to then 
geimicidal efficiency The inlubitorj action in this case ivas considered to be 
the absence of gioivtli m a mixture of antiseptic and nntiient bioth after five 
daj''s incubation at 37° C While the germicidal action of the freshly prepared 
solutions IS compaiable Math that of phenol, their inhibitoiy poiver on the 
groivth of B typhosus was appi oximat elj’- ten times as gieat, a 1-7000 piotargol 
solution and a 1-10,000 solution of aigyrol being lust sufficient to prevent 
giowth of the B typhosus Due to the extremely sIom' and scanty giowth of 
Staphylococcus auieus in an unfavoiable medium no exact figures were ob- 
tained foi this oiganisni The inhibiting conceutiations ivere in approxi- 
matelj’’ the same latio but veiv much longer than m the case of B typhosus 
In this case the change Mith age, if any, ivas too slight to be measuied at such 
high dilutions 

DISCUSSION OP RESULTS 

The inhibitory action of silvei pioteins against yeast appaieiitly cannot 
be used as a eriteiion of then strength It is extremelj’' doubtful whethei the 
potentiometiic titiatioii method, oi the electiical measurements of silvei-ion 
concentration, actually furnish a measure of the silver ion The ability to 
completely piecipitate the prepaiation with iodide ion in presence of an 
excess of sulphuric acid tends to confirm this bebef Again, two samples of 
the same material pin chased at diffeient times from the same manufactmei 
assayed the same amount of silver, but titiation with iodide shoved different 
percentages of silvei ion, assuming that silvei ion is being titrated This 
variation in indmdual products has recentlj’- been mentioned bv anothei in 
vestigator,"® who sa\s, “It is evident that the diffeience betMwen samples of 
the same brand is as great as, oi gieatei than, the diffeience betM^een indiiid- 

ual biands ” 

Tm 0 theories liave been advanced to explain the action of these piepaia- 
tions One IS that tlie stiength depends on the concentiation of the silver ion 
Another== is that the size of the particles may have an effect on then potencj 
T’his has been shon n to be ti ue for certain other compounds =' Although theie 
IS evidence to suppoit both theories, we believe that neither can satisfactorilj 

ncentifled b% Dr M B Chuich of the SllcroblolOff. Laborator, Bureau of Cheiulstrj 

X Soils 
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explain tlic lesiiUs obtained in these iinestigations Gios demonstrated that 
the presence of Indiox}! ions greath mciensed the geimicidal propeities of 
siher preparations feehlee and fhiessenliusen found that the size of the 
particles did not alnn'vs change lutli age It is theretore certain that tlie 
loss in Sll^el ‘ ion’ cannot be countei balanced in e^en case b\ a change m 
the size of tlie particle, although this offeis a possible explanation foi the 
fluctuations in potenc\ FinnDi uhen two such closeh i elated substances as 
mercuric chloride and mercuric iodide shou uide ^a^latlon in then geiraicidal 
■values,* it seems liardh plausible to assume that the action of sihei nitrate 
and that of silver proteins •with wideh diffeimg pioteiu ladieals maj be com 
paied on the basis of the silver ion 

CONCLUSIONS 

Accoiding to all methods used for testing solutions of stiong silver pio 
tciii detenoiate appreciably in six mouths while solutions of the mild tvpe 
do not Neithei the yeast iiiinbition test nor the potentiometnc titration of 
silvu ion yields an index to the relative geimicidal value Theie is reason 
to believe that the silver ion is only partiallv responsible for the germicidal 
efficienev 

Both types of silvoi protein were found to have approximately the same 
stiength in fieshly prepared solutions and the concentrations ordinanlv used 
in medical piactiee are gonnicida] 
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THE FAILURE OP PITUITARY SUBSTANCES TO INFLUENCE THE 
BASAL METAROLISM OR THE SPECIFIC DYNAMIC RE- 
SPONSE TO POOD IN A NORMAL SUBJECT^ 


By Moreis E Missal, M D , and Margaret Woodwell Johnston, Ph D , 

Ann Arbor, Michigan 


TN THE literature exist numerous contradictory reports of the results of 
A feeding and injection experiments with preparations of the pituitary gland 
It IS generally conceded that pituitary gland preparations do not exert their 
optimal physiologic action when administered by mouth although Rees and 
Olmstead^ have reported some success in the treatment of a case of diabetes 
insipidus when posterior lobe preparation was administered orally in salol- 
coated capsules Likewise, Morris and Weiss^ treated successfully a case of 
dyspituitaiism with the administiation of such extracts by mouth Pituitrin 
administered orally was found by Donaldson® to be of value in cases of uterine 
hemorrhage Grabfield and Prentiss^ observed no influence on the nitrogen 
metabolism when pituitary preparations were administered orally and intra- 
muscularly Knaus,® however, found that pituitrin by mouth affected the 
uterus of a cat within eight minutes after its administration 

Other investigators have been primarily concerned with the effect of 
pitmtary preparations on the respiratory exchange Bernstem and Palta® 
observed in this connection a difference in the actions of posterior and an- 
terior lobe preparations In either normal individuals or patients with hypo- 
physeal or thyroid disease, injections of posterior lobe extracts produced a 
moderate mcrease m the values for carbon dioxide output and oxygen con- 
sumption without affecting the respiratory quotient while injections of an- 
terior lobe substance produced a loweiing of the basal metabobsm accom- 
panied by an increase in respiratory quotient 

Kestner, Liebeschutz-Plaut, and Schadow^ observed an increase m the 
specific dynamic response to foods, after oral administiation of anterior lobe 
preparations (praphyson), while no change was evident when a mixture of 
posterior lobe preparations (hypophysm, physormon, and pituglandol) was 
fed either to normals or to cases of Frohhch’s syndrome (dystrophia adiposo- 
gemtabs) These investigators could not confirm, however, the earlier obser- 
vations of Liebesney® that the feedmg of anterior lobe preparations may lead 
to a decrease in the specific dynamic response to food 

Several mvestigators of the German school (Plant, et al ) have attempted 
to use the increase m the metabolism of an individual after a standard meal 
as a diagnostic test Upon the magnitude of this response, differential diag- 
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noses have been based with espeeial attention directed toward the bj^iophysis. 
It therefore became of interest to determme, 

1 The influence of the administration of vanoiis pitmtary preparations 
upon basal metabolism, and 

2 The effect of the administration of these preparations upon the increase 
in metabolism following the ingestion of a standard meal 

THE BASAL METABOLISM 

Our interest in the influence of preparations of pitmtary gland upon the 
basal metabolism was first stimulated by the response of a patient with a 
pitmtary tumor to the administration of whole pitmtary gland substance 
(Wilson) This patient (D E ), a male, aged fifty two years, had the follow 
ing symptoms weakness, somnolence, headaches right lateral strabismus, 
scanty beard and absence of axillary hair feminine distribution of pubic hair, 
unusual smoothness and softness of the skin, right optic atrophj, and facies 
snggestiie but not tfpiasl of acromegaly Eoentgenograms showed marked 
enlargement of the sella turcica Eis basal metabolism was —18 6 per cent 
(DuBoia) This patient was under observation m the hospital for three 
months and during a part of that time received whole pitmtary gland sub 
stance (Wilson) in doses approximately one gram per day (Gr IV three times 
a day) Table I represents his basal metabobsm during the period of ob 
serration 

Tabia: I 


PITS 

BASAL ££STABOLISU 
(on BOIS) 

pox.se rate 

REiIARE:S 

12/23/25 

PER CENT 
-18 6 

66 


12/26/25 

-18 3 

68 


1/ 4/26 

-16 0 

68 


1/23/26 

+ 20 

66 / 

Pitmtary whole gland substance 

2/ 9/26 

- 80 

78 { 

1 0 gram daily since 1/8 

2A7/26 

-17 0 

72 

Medication discontmued since 2A0 

2/23/26 

-23 0 

68 

Pitmtary whole gland substance 

3/ 4/26 

-19 0 

70 

1 0 gram daily starting 2/24 

3A1/26 

+ 30 

no 

Pabent feeling poorly 


These results suggest a possible effect of pitmtary therapy upon the basal 
metabolism of this individual The metabolism mcreaaed from — 16 per cent 
to +2 per cent within a period of two weeks during which the patient re 
ceived pitmtary extract one gram daily by month Seventeen days later the 
metabolism was —8 per cent and the pitmtary extract was discontinued 
Within the next thirteen days the basal metabolism had fallen to -23 per 
cent, a value below the initial rate determmed Pituitary extract was agam 
administered m the same amount Eight days later the basal metabobsm was 
- 19 per cent , a week later + 3 per cent At about this time, however, the 
patient began to feel poorly and developed a bronchopneumoma, dying eight 
days later The pitmtary tumor was confirmed at autopsy 

The fact that the second administration of pitmtary substance failed to 
effect the basal metabolism of this mdividual after eight days raises a ques 
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tion in legaid to the cause of the mciea&e ob&eived tollowing the initial ad- 
ininistiatioii and leaves a doubtful impression legaidmg the effect of the sub 
stance upon the basal metabolism 

It was theiefoie of inteiest to study the effect of the administiation of 
pituitaiy gland substance to a normal individual, on a constant diet who 
could be studied caiefully o\ei a long peiiod of time The subject used nas 
a physician, twent\ seven yeais old 182 cm tall and neighing 72 kilo He 


5C/C/?OS£' £XPE.RJM£A/T^ - COA/7'ROL.S 
PERCENT /NCREA5E METABOL.ISP1 OVER BASAL 

70 



rlMa ^ hr I hr hr 2 hr 

Chart 1 — Sucrose 100 sianis VI III V control detei mlnatlons 


SUCROSE EXPER/MENTS 
PERCENT INCREASE META60C/5M OVER BASAL 



•> c:,,,.vnQP inn erams XII Antultrin intramuscularh ioi flie dais XII 
tar> gland orally for fifteen dajs 

was fiee from symptoms of any soit and wotked daily as a membei of the 
hosmtal staff A physical examination at the begmnmg of the expeiimeut 
was entirely negatiye In spite of the tailnie of el.n.e.l symptoms of an, 
oU tins individual «.s consistently fonnd to have a lov basal me abolism 
n te.mmat.ons ve.e made with a T.ssot sp.i.mele. at ...tei.als dn.ing a 

fonbol peuotl "f "" ’ 
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pci cent, -218 per cent, -16 5 per cent, -34 2 per cent, -19 0 per 
cent, and -20 0 per cent These results agreed also mth deteiimmtions 
made nith tJie Benedict Collins Roth apparatus In e'cplanation of these 
consistonfK Ion results ne can onl> offer the suggestion that oiu subject 
had been leading a lathor sedentar\ life foi the past eight years, and also 
point out the obsei\ation made hj Sturgis® m this connection ‘It has been 
noted that the basal metabolism in a senes of nonnal indiMduals, aU house 
officers or medical students in manv instances tended toward the cxtieme 
louei boidei of normal tint is hetirccn 10 and 16 pci cent below the aiei 
agL It imj be tint these individiiaK in an endca\or to coopeiate attain 
almost complete icIas:ation winch is similar to that obseiced during sleep 
and this might well account foi the slightlj diminished but not abnoinnl 
metabolism ” Almeida'® has done some interesting eaporiments demonstrat 
mg that inactivity is able to produce n lowering of the basal metabolism 


olycine: £XPf^R/MBV7-s 

P£RC£NT I^CREASe METABOLISM OVER BAS/^L 

% 



Chart — Gljclne 60 ffranis IX waioJe pltiiltnr> plane] ornJlj for sixteen da%a W 
Posterior lobe extract Intramuscularly for sexen days IV control XIII AntultrJn Intra 
musculixrlj for seven days 

Since our subject presented no othei abnornnhtits and oui inteicst lay 
m the effect of pituitary substance on the basal metabolism it was decided 
to continue the experiment 


EXPEIUMl^TAl, DETAILS 

The Tissot method of dtteimmmg the basal inetaboiisin was emplovtd 
and the gas analvsis earned out bv means of a carefullj cihbiafed Haldane 
01 Henderson apparatus The deteimmations of basal metabolism wcie made 
under the usual standaid conditions The subject was placed on the follow 
ing diet which contained a gram of protein per 1 ilo protein 72 fat 190 
and carbohjdrate 280 giams, calories 3113 

Whole pitmtaiv substance (Wilson— in special coated capsules said to 
be lesistant to the action of the gastric jiucc but soluble m the duodenal 
juicc) was administered bj mouth as follows 1 gram dnilv for seven dnvs 
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followed, by 3 grams daily for sixteen days For an anterior lobe substance 
antuitrm (Parke-Davis) was injected intramuscularly in 4 c c amounts for 
seven days, while pituitary substance obstetrical (Wilson) in the same quan- 
titj’’ was administered intramuscularly for eleven days 

RESULTS 

Table II indicates the lesults obtained during the above peiiods Neithei 
the respiratory quotient nor the basal metabohsm were markedly influenced 
by the oral admimstiation of whole pituitary substance over a period of 
sixteen days, of antuitiin administered intramuscularly for seven days or by 
posterior lobe substance injected intramuscularly for eleven days 

THE SPECIFIC DYNAMIC RESPONSE TO SUCROSE AND GLYCINE 

In addition to the determinations of the basal metabolism recoided above, 
a study was made of the increase in heat production following the ingestion 
of a standaid meal and the effect of these various pituitary preparations on 
the magnitude of that increase The protein meals used by Plaut,^’^ Wang, 
Strause, and Saunders, Liebesney/® and others may be ciiticized on the 
ground that they contained considerable amounts of fat and carbohydrate as 
well as protein, and that therefore the rate of absorption may have played 
an impoitant part in the time at which the greatest response was observed 

In this connection it might be well to mention one experiment we per- 
formed on a patient, using a test meal similar to that desciibed by Plaut with 


Table II 

Effect of Admimstration of Pituitary Substances on Basal Metabolism 


Ei-P 

NO 

DATE 

Oj PER 
MIN 

COj PER 
MIN 

R.<J 

OAL PER 
SQ M PER 

BASAL METAB 
PER CENT 

PTTLSE 

REMARKS 


C C 

C C 


HR 




1 

11/ 9/2G 

msm 


0 78 


-18 5 

81 

Control period 

II 

11/13/2G 

206 

161 

0 78 

30 9 

-218 

70 

Control period 

ITT 

11/18/26 

215 

168 

0 78 


-18 5 

81 

Control period 

IV 

ll'/24'/2C 

11/27/26 

214 

164 

0 77 

32 0 

-19 0 

75 

Control period 

V 

227 5 

170 

0 75 

33 9 

-14 2 

72 

Control period 

VI 

VII 

11/30/26 
12/ 7/26 

208 

214 

167 

170 

0 80 
0 80 


-20 5 
-18 5 

74 

75 

Control period 

Whole pituitary gland 
1 gm daily since 12/2 

VIII 

12/22/26 

223 

174 

0 78 

33 4 

-15 4 

72 

Whole pituitar> gland 

3 gm daily since 12/7 

IX 

12/23/26 

214 

168 

0 78 

321 

-18 7 

73 

VTholc pitmtar\ gland 

3 gm dailj since 12/7 

X 

1/11/27 

205 

169 

0 82 

30 6 

-22 5 

71 

Control No pituitary 
since 12/23/26 

XI 

1/18/27 

211 

166 

0 79 

31 1 

-213 

73 

Control No pituitary 
since 12/23/26 



202 

159 

0 78 

29 9 

-24 3 

73 

Antuitrm 4 c c dailj 

xn 

1/23/27 


since 1/18 



208 

164 

0 79 

30 9 

21 8 

70 

Antuitrm 4 c c daily 

XIII 

1/25/27 



since 1/18 



168 


33 3 

-15 7 

73 

Posterior lobe extract 

XIV 

2/ 3/27 

228 

0 74 

0 79 

70 

4 c 0 daily since 1/25 
Posterior lobe extract 


30 5 

-22 S 

XV 

2/ 4/27 

206 

163 

4 c c daily since 1/25 



0 80 

32 4 

18 0 

80 

Posterior lobe extract 

XVI 

2/ 8/27 

218 

174 


4 cc dailv since 1/25 
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tlie exception that a small amount of barium sulphate ivas incoipoiated Mith 
the chopped meat It is of interest that at the end of three hours there was 
still visible bj’’ means of the fluoroscope a bolus of barium-containmg food, 
this in a patient without recognizable gastiointestinal abnoimality Despite 
the fact that the stomach still contained food, theie was an increase in the 
heat production at one and two houis aftei ingestion To us this factor of 
absorption is a large and uncertain one and must be caiefully considered in 
all experiments dealing with the ingestion of materials bj’’ the gastrointestinal 
tract Nor do we feel that the simpler substances ue have used cleais up this 
difScultj'’ entirely, but that these substances would seem to be more readilj^ 
and quickly absoibed haidly seems unreasonable 

To obviate tins difSculty as much as possible, simple substances, suciose 
and glycine were used m this study Only foui expeiiments weie earned 
out uith glycine since it was veiy unpleasant to ingest and fairlj expensive 
The amount of glycine used was in each case 50 grams and of suciose 100 
giams To reduce the nausea winch may be produced with glycine, it was 
administeied in a laige volume of fluid, 750 cc, while vith suciose only 225 
cc were used The lesults of these expeiiments aie s unmaiized in Tables 
ni and IV 

DISCUSSION 


Although consistent results weie obtained foi det' i mniations of basal 
metabolism thioughout, in our control expeiiments in vliuli the metabolism 
following the ingestion of suciose was deteimined at pen lU of one half, one 
hour, one and one-half and two hours, following it‘ ridministration, ue 
neie unable to obtain consistent results ivith lespect to • uliei the magnitude 
01 time of the maximal increase m heat production The I \ p<‘ of curves whicli 
ye obtained are similar to those obtained by Benedict’' hut disappointing 
when compaied to the consistent results which Lusk’= ol i iiJi(>d following the 
administiation of glycine to dogs With glycine we oh .iiied only one con- 


trol expel iment 

Folloiving the administiation of the various pitiiita prepaiations, the 
same iriegularity of lesponse to ingested sucrose was seei. ns was observed in 
the control periods The response to glycine throughout i\as moie consistent, 
and varied but little in the peiiods after pituitaij substai o was administered 


from the i espouse in the control peiiod 

The failure to demoustiate a legulai quantitative m tabolic i espouse to 
the administiation of these tv o i datively simple substance . to a subject undei 
ideal conditions casts doubts on the diagnostic Aalue of tlie specific dynamic 
iPSDonse to a piotein meal as adiocated bi Plant” and Licbcsnev ” Lauter’^ 
£„„L a maiked inesalaritj- m the reaponae of the metal.ol.sra of .„d..Klaa a 
Xo .aeie foci a teat me,al of 200 grams of beefsteak and 50 g.araa of b.ead 
and deeded that the eonclnsions d.at,., flora single th.ee hour, o. shorte. 
alrramations of spee,fie dvnara.e action as used bv Plant, »,.d also Liebeanev 
oTiimt be considered as based on adequate evidence 

Is fa. as can be asce.ta.ned fiom our data the administiatio,. of lar.oua 
pitratarr substances infliieneed little the u.egnl...tT noted aboie 
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It %\oukl scorn thcrcfoic that befoie such a deteimiiiation is a^nlable for 
diagnostic pin poses, it is iieeessarj to find a substance if possible uhich when 
adrainisteied uill result in a definite even response of the metabolism of an 
indnidiial and of a group of indniduaU 

StMMVrV AND CONCLUSIONS 

1 Administration bj mouth of whole pituitan substance (Wilson) and 
bi intiamuscular injection of nntmtrm (Pari e DaMs) and of pituitary solu 
tion obstetijcal (Wilson) oiei compaiatiieh long periods of time failed to 
influencL tlic basal metabolism or the rcspnitorj quotient in an appaientl> 
normal subject 

2 The increases in the metabolism after the administration of sucrose 
and gljcine separateh weie so irregulai both intli regard to time and mag 
mtude of the maximal response both during the control peiiods and also fol 
lowing the administration of the aboac substances that conclusions regarding 
the effect of the administiations of pituitari substances upon the specific 
dMiamie effect of food arc un^varrant€d 

Tho authors wash to thank Prof L H NcxvbnrgJj in whose laboratory this work was 
earned out for Jus suggestions and interest in tho problem Dr Franklin Johnston for 
aasiataacc with the technical procedures aud manr other kindnesses Miss Mane 0 Connor 
for those dctcnninatious of basal metabolism done by the Benedict Collins Roth Method and 
Miss E Ackerman for the preparation of the diet 
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A STUDY OP THE OSMOTIC PRESSUEE AND HYDROGEN-ION 
CONCENTRATION OP GENTIAN-VIOLET AND ACRIPLAVINE 
SOLUTIONS WITH REPERENCE TO THEIR STABILITY 
AND THERAPEUTIC VALUE* f 


By S C Vandecaveye, PhD, Pullman, Washington 


'T’HE intravenous use of gentian-violet and neutral acriflavine has given 
exceptionally variable and conflicting results in clinical and experimental 
work in recent years Many of the factors supposedly contributory to these 
variations have been studied by various investigators, but the exact causes 
have never been satisfactorily explained A fairly comprehensive view of 
the different phases on the subject may be obtained from papers of Eligler,^“ 
Brill and Meyers,^ Young and Hill,“ Reed and Lum,^^ Qraham-Smith,^ Burke 
and Newton,* Burke and Eodier,® Meleney and Zau,** Spencer,*^ and needs 
no elaboration here Considerable attention has been given m these studies 
to the reaction of the dye solutions, to their toxic effect on body cells, to 
their bactericidal and bacteriostatic action m the presence of body fluids, and 
to their solubibty in various solvents, but scarcely any work has been done 
on the osmotic pressure of these solutions 

A cursory examination of the various solvents recommended for the prep- 
aration of these dyes for intravenous injection suggests that there must he 
wide variations in the osmotic pressure of the solutions Since the danger 
attending the use of hypotonic and hypertonic solutions for intravenous injec- 
tions IS generally recognized, it is possible that these variations affect the final 
results The purpose of this study was to determine the osmotic pressure of 
some of the recommended solvents and dye solutions, and also to prepare 
solvents and dye solutions that are isotonic with the blood and have ap- 
proximately the same reaction as the blood, thus making it possible to study 
their therapeutic value under better standardized and more carefully con- 
trolled conditions 


THE DETERMINATION OP OSMOTIC PRESSURE AND HYDROGEN-ION 
CONCENTRATION OP DYE SOLVENTS AND DYE SOLUTIONS 

Several of the solvents generally recommended for the preparation of 
gentian-violet and neutral acriflavine and several of the recommended solu- 
tions of these dyes were prepared for osmotic pressuie and Ph determinations 
The salts used for the solvents throughout these studies were Baker s c p 
chemicals As these contain perceptible amounts of impurities, the osmotic 
pressure and Ph values naturally vary somewhat from values that would be 
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obtained from absolutely pure chemical compounds The dyes were the 
gentian violet (medicinal) and the neutral acriflavine (pro injectione) pre 
pared by the National Aniline and Chemical Companj , of New York It was 
found that different lots of tliese dies laiied somewhat in Pu but did not vary 
pereeptiblj in osmotic pressure The djes used in all the experiments here 
described were from the same lot The osmotic pressure and Pu determina 
tions of the dye solutions were always made on fresh solutions which were 
prepared at a temperature of 40° to 45° C It was observed that with certain 
solvents temperatures higher than 45° C had a marked eftect on the stability 
of the dye solutions Osmotic pressure determinations were made by the 
indirect freezing point and Harris and Gortnei ’s' formula to calculate the 
osmotic pressure in atmospheres This formula is v = 12 06A - 0 02lA° in 
which V IS the osmotic pressure in atmospheres and A is the lowering of the 
freezing point in degrees centigiade The Pn determinations were made by 
the potentiometer method using the hydrogen electrode 

The results of the determinations of the senes of solvents and solubons 
are given m Table I They show that the osmotic pressure lanes from less 
than 1 atmosphere m dye solutions prepaied with distilled water to more than 
12 atmospheres in dy e solutions prepared with 3 per cent sodium bicarbonate 
The former is greatly hy potonie and the latter highly hypertonic with human 
blood wluoh has an osmotic piessurc of approximately 6 7 atmospheres These 
wide y aviations may influence the results obtained by the intravenous use of 
these solutions if they are introduced into the blood stream in considerable 
amounts HanzUk, et al observed distinct symptomatic changes following 
the intravenous injecbon of 0 1 per cent hypertonic sodium chloride which 
were not nobceable following inyecbons of 0 9 per cent isotonic sodium 
chloride On the other hand 50 per cent glucose and 3 per cent sodium bi 
carbonate solutions both of which are greatlv hypertonic have been used 
intravenously without serious effects This suggests that the nature of the 
substances as well as the osmotic pressure of the solubon may be important 
in bringing about symptomatic changes in the blood 

The Pn of these various solients and dye solutions also show marked 
differences There is considerable experimental worl claiming that the hy 


Table I 

OSJIOTIC PSESSDTE AND HvDBOOEN 10 V CONCENTKATIOS OF SEVEDAL SOElXNTS 
AND Dte SoLOnONS 


SOLVENTS 

SOLVENT 

p„ p 

AFTEF ADDITION OF 1 

PEP CENT GENTIAN 
VIOLET 

Pk P 

AiTEF Addition or 1 
PER CENT NEUTRAL 
ACTaFLAVINE 

p« p 

inmn~>~B mi— 



5 24 

054 

0 76 

0 93 

0 85 per cent sodium chlondo 

7 23 

609 

5 41 

6 C2 

6 65 

6 62 

3 per cent sodium bicarbonntet 
Buffered distJled Tvater (0 300 
gm KH^O + 0 387 gm 

8 72 

12 18 

8 33 

2 30 

812 

14 72 

KjHPO per 100 cc) 

4 per cent rfucogc 

6 67 

6 91 

5 32 

613 

2 34 

5 4d 

G 45 

3 06 

5 72 


Osmotfc pressure in atmospheres 
tSolutlon precipitated when dje was added to the sohent 
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diogeii-ion concentiation ot d^e solutions is a potent factoi in toxicitv and 
bacteiicidal effect of tlie die This is especially emphasized in the studies 
of Bioivning et al,= Eggeith,' and Buike and Neuton'’ Thus both osmotic 
piessuie and leaction may be important factois in intiaienous medication 
Sii ce these factors aie contiollable, it nould seem desirable to regulate them 
to closely approximate those of the blood The folloiving experiment nas 
designed nith that obiect in view 


THE PREPARATION OP GENTIAN-VIOLET AND NEUTRAL ACRIPLAVINE SOLUTIONS VITII 
APPROXIMATELY THE SAAIE OSJIOTIC PRESSURE AND HYDROGEN -ION 
CONCENTRATION AS THAT OP THE BLOOD 


In selecting solvents for djms for intiavenous injections it is impoitant 
to use mateiials that aie not injuiious when injected into the blood stream 
Fuithermoie, these mateiials should have the propeity of mereasing the Ph 
of the dj e solutions as most dyes used foi intravenous injections are acid in 
leaction With the possible exception of sodium bicarbonate, Hanzlik et aP 
found disodium phosphate to answei this puipose most satisfactolily Thej'^ 
injected a slightlj' hj^pertonic (1 1 pei cent) solution and a distinctlv hypo 
tonic (5 pel cent) solution into dogs with resulting beneficial changes in then 
blood Since sodium bicarbonate is not suitable as a sohent foi gentian- 
Aiolet and neutial aciiflamne for leasons explained belov, the pliosphate salts 
weie selected Foi conAcnience the tri, di, and monopotassium phosphates 
weie used m pioportious suitable to obtain the desired osmotic piessuie and 
Ph These salts are well-known foi then buffer effect and sliould prove Aeiv 
effective in eoriecting the acidity of the dyes This uas true ivith neutial 
aciiflaA'ine but vas not so easily accomplished vith gentiau-molet It was 
found that gentian-A lolet also has a poweiful buffei effect vhieh makes any 
charge in its reaction to the alkaline side somewhat difficult, especiallj AVhen 
the point of neutiality is appioached The reaction of Ph 7 6 vas found to be 
about the ciitical point ivlien potassium phosphates nere used as solvents 


At anj Ph above this point the gentian-violet solution became unstable and 
this lesulted in a geneial breaknig doivii of the solution, making it uineliable 
foi expeiimental Avork Sodium bicaibonate seemed to have a similar effect 
When 1 pel cent geutian-Auolet Avas fieshly added to a 3 per cent solution of 
sodium bicaibonate and the Ph deteimined immediatelj the potentiometei 
leadings constai tly changed until a Ph of above 8 was i cached Tins usuallv 
iequne"d seieial horns and resulted in a general breaking doun and pieeipita- 
tion of the solution, making it unfit foi the purpose of this studi 


The use of an isotonic solution of dipotassium phosphate alone did not col- 
lect the reaction of gentian-violet in 1 pei cent concentration to the desired Ph, 
,0 It was necessary to make use of tripotassium phosphate which has a much 
.riPatei alkaline leaetion By malung repeated trials with various piopoi- 
Hons of tripotassium phosphate and dipotassium phosphate a 1 per cent 
Ln violet solution Avitli an osmotic piessuie of 6 48 atmospheies and a Ph 
" fTei was finally obtained The solvent consisted of a mixture of 0 050 mols 
f oiZnm phosphate and 0 050 mols dipotassium phosphate dissohed pei 



GENTIW \IOLLT AM) \triI-LUINC SOLUTIONS 


325 


liter of freshly distilled ^\ater When 1 pei cent gentian Molet ^^as added to 
this at 40° C the resulting solution was relatuely stable for tuent-v four 
lioius as shown by repeated osmotic piessurc and Ph determinations during 
that time Another satisfactoij solvent, consisting of a mixture of 0 051 mols 
tiipotassium phosphates and 0 0o2 niols sodium acetate per liter of distilled 
uater, ^^as obtained This also made a stable isotonic, all aline solution with 
1 per cent gentian -vuolet 

As noted abo^c the preparation of a 1 per cent isotonic neutral aciiflavine 
solution i\ith the desired Ph did not present an^ difficulties because the buffer 
action of neutral acnflaMne did not luterfeie to any marked extent A fey 
of the %auous combinations of the salts used as solvents and their effects on 
osmotic pressure and Ph of the dye solutions are reported in Table II Molar 
concentrations of the salts rather than percentages by weight are gi\en for 
con\enience 

The results shou lion casil} the Ph of gentian Molet solutions is affected 
b 3 small -sanations in the amount of buffet salts at the critical point of le 
action for gontnn Molet This should ser\e to emphasize tht necessitj of 
observing careful pieci&ion in pieparing sohents for d>e solutions for intra 
%enous medication Tlic experiment demonstrated the possibilih of prepar 
ing 1 per cent gentian violet or neutial acndavinc solutions that have the 
same osmotic pressure as the blood and have a Pn similar to that of the blood 

It seemed now desirable to determine the effect of these standardized 
solutions on the tlierapeutic value of these dves The folloving experiments 
were undcrtal on for that purpose 

VMMAL EXPEniSIENTS WITH CBVTIAN VIOLLT 

The fact that gentian violet is distinctly more acid than neutral acriflavinc 
and consequontlv is more apt to be administered intravenoush as an acid 
solution would seem to indicate that the changes if anv resulting from tlie 
standardization of osmotic pressure and Pit could best be demonstrated bv 
using this dje To demonstrate these changes it v^as decided to use large 


Table H 

OsiroTic Pbessure and Hydroqevion Concentration or Various Buftebed Solvents \^D 
Buffered Dye Solutions 


VIOLUi CONCENTRATION OF BUFFERS 

AFTER ADDITION OF 1 

^ rEtt CENT GENTIAN 

SOLVENTS 

VIOLET 

p,i rf Pit P 

AFTER ADDITION OF 1 
PER CENT NEUTRAL 
ACRIFLAVINE 

Fit F 

0 OG, M 


10 37 

6 37 

8 S3 






10 34 

6 04 

8 68 

6 37 




K,PO, + 0 050 vr KIIPO 

10 23 

6 31 

7 64 

6 48 



0 048 ir 

B.PO, + 0 0..2 M ICHPO 

1018 

610 

6 51 

6 61 



0 054 M 


30 30 

G07 

$82 




0 051 M 


10 21 

613 


6 44 





8 81 

6^0 



S 63 

7 10 



"29 

618 



7 10 

6 08 


Gram mols per liter 
tOsmotlc pressure In atmospheres 
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doses for intiaveBous injections Since gentian- violet is known to possess 
greater bacteiicidal properties in alkaline solutions than in acid solutions, the 
Ph of the dye was adjusted slightly above that of the blood The solvent 
consisted of a mixture of 0 050 mols tripotassium phosphate and 0 050 mols 
dipotassium phosphate dissolved in a liter of freshly distilled water One 
per cent gentian-violet was added to a convenient amount of this solvent at 
a tempeiature of 40° C , the solution was gently shaken for two or three 
minutes, and filtered immediately thiough filter paper By making correc- 
tions for the dye lemainmg in the fiask and in the filter, it was found that 
the filtered solution contained 0 86 per cent gentian-violet This solution was 
made up fiesh for each injection and was injected at body temperature in 
the marginal ear vein of rabbits The osmotic pressuie of the gentian-violet 
solution was 6 48 atmospheres and the Ph was 7 64 


Experiment 1 — To determine tlie effect of the intravenous injections of large doses of 
gentian-violet on normal rahbtts 

Two full gTov,n, normal rabbits weiglung between 3000 and 4000 gm and one half 
gromi rabbit weighing 1940 gm received each 20 mg per kilo of isotome alkaline gentian 
violet solution The injections i\ere made in the marginal ear vein very slowly, allowing fifteen 
to twenty minutes for each injection One of the full grown rabbits developed spasms a feu 
minutes after injection and died The other two did not seem to be affected and resumed 
eating grass as soon as they were returned to their cages One of these was later used 
for further expenmentahon on dje tolerance 


The experiment demonstrated that 20 mg per kilo of the isotonic alkaline genban 
violet was not unusually toxic as two out of three rabbits did not show any injurious effects 
This gave reasonable assurance that the toxicity of the dje was not increased by the use 
of the isotonic alkaline solution and that large doses could be used m determining its 
therapeutic value This was done in the following experiment 


Experiment Z — To determine whether a large dose of isotonic allaline gentian violet 
vn the blood of a rabbit is sufficient to chech an infection with Staphylococcus aureus 

Two full grown, normal rabbits were injected intravenously with 2 c c of a heavy 
suspension of a virulent twenty four hour culture of Staphylococcus aureus Twenty four 
hours later both ammals showed severe symptoms to the same degree At this bme one of 
the rabbits received 17 mg per kilo of isotoiuc, alkaline genban violet solution This 
was given very slowly allowing twenty minutes for the injection No symptoms followed 
the injection There was some improvement four hours after the injection The following 
day the control rabbit died while the treated animal showed marked improvement as it was 
breathing normally and taking food The following two days the animal was eating normally 
but was losing weight rapidly The rabbit died thirteen days after the injecbon of the dye 
An autopsy showed typical lesions in the heart, kidneys, and liver Tlie experiment showed 
that 17 mg per kilo of isotonic alkalme gentian violet retarded death resulbng from a 
Staphylococcus aureus infection but did not prevent death 


The experiment was repeated with two half grown, normal rabbits Instead of injecting 
17 mg per kilo of isotonic alkaline gentian violet, lo mg per kilo were administered, allowing 
twenty minutes for injection No violent symptoms developed following the injections, but 
the animal appeared bstless and died three hours later The control rabbit did not die 
until the third day after the injection with a 2 c c suspension of Staphylococcus aureus Since 
it was possible that the joung rabbit receiving the dye happened to be more suscepbble 
than the average rabbit, the experiment was repeated once more 

Two half grown, normal rabbits were injected with a 2 c c suspension of virulent 
.^lococcus aureus and twenty four hours later one received 15 mg per kilo of ^ye very 
as previous experiment No violent symptoms appeared, but the rabbit did 
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not show any signa of improvement six hours later Death followed eighteen hours after 
the administration of the dye Tlie control rabbit died the night follomng the third day 
after the injection with Staphjlococcus aureus 

The results of these espenraents showed that the half grown rabbits with 
severe s}mptoms of Staphjloeoecus aureus infections were unable to toler 
ate 15 mg per 1 ilo of the isotonic, alkaline dye solution and suggested that 
the toxicity of tlic d\e nas not reduced materially by conti oiling its osmotic 
pressure and Ph To test tins point more definitely the following expenment 
was designed 

Hxpenmcnt d — To determine the toxic effect of repeated Mxjectume of 15 mg dye per 
l.%lo on a normal rahbit 

In Experiment 1 the rabbit that received 20 mg of dje per kilo and showed no symptoms 
following the injection was kept for tlirce months and selected for tJus experiment because 
the animal had proved to be tolerant to an excessive dose of isotonic, alkaline gentian violet 
At the end of three months the rabbit was still in perfoctlj normal condition and was now 
given 15 mg per kilo of the isotomc alkaline gentian violet in the usual manner When 
approximately 10 mg of tho dyo were injected the rabbit showed signs of depression and 
the injection was discontinued immediatelj Spasms de\ eloped suddenly and the animal died 
Although the results of this single experiment are inaofficient to draw definite conclusions, 
they seem to indicate that tho tolerance of rabbits for gentian violet is a function that is not 
constant for the indnidual but one that may vary at different penods, although no differences 
in the physical appearance of the individual may bo noticeable 

DISCUSSION 

Many factors have been discussed m the hterature in an attempt to ex 
plain the causes responsible for the conflicting results so generally obtained 
in intravenous dye therapy Perhaps the hydrogen ion concentration has re- 
ceived more attention than any single factor Burke and Grieve^ believed 
that the ultimate fate of the dyes as chemotherapeutic agents in injections is 
largely dependent upon the effect and control of the hydrogen ion concentra 
tion The results of the expeiiments reported here do not support this belief 
The beneficial effects of gentian Molet solutions whose osmotic pressure was 
isotonic -with the blood and whose livdrogenion concentration was slightly 
above that of the blood were not con\incing If it is assumed that the alka 
hnity of the blood is lowered in septicemia the intravenous injection of an 
isotonic solution with a powerful buffer effect, like this dye solution proved to 
possess, would be expected to bo most favorable for positive results The best 
that could be obtained here was temporary check of the progress of a 
Staphylococcus aureus infection retarding death for less than two weeks It 
IS doubtful that injections with smaller doses of dye would have given much 
better results There is much experimental evidence indicating that gentian 
violet in amounts of 7 to 11 mg per kilo, administered intravenously, fails to 
show any appreciable bactericidal action and can at best only be expected to 
give bacteriostatic effects Considering the existing danger attending the 
intravenous use of dyes it seems that it ought to be possible to demonstrate 
decided bactericidal action in ammal experiments before they are ad^ocated 
for general intravenous medication Dye is eliminated from the blood verv 
rapidly and has at best only a short time for its maximum activity 



S28 


Tiir loupNAL or lvhorAtoka am) clkvIcal mkdicinl 


Contiolhng the osmotic piessiue and hydiogen-iou concentration to the 
most desirable point known failed to reduce the toxicit-^ of gentian-\iolet 
solution to anj' maiked degiee This would peihaps also hold true foi neu 
tral aenflavme The aaoiIi of Buike and Nenton^ and Buike and Eodiei- 
shous that the toxicity of gentian-violet and iieutial aciiflaviiie did not van 
\eiv maikedh although their solutions varied in hydiogen-ion concentration 
fiom Ph 5 to Ph 8 and in osmotic piessuie fioni less than one atmospheie to 
11101 e than 12 atmospheies Theie is still the possibilitj that the solvent luaj 
play an impoitant pait in toxieitv Ilanzlik et aP found that alkaline phos 
phates gave no serious leaetions and were beneficial to the blood even when 
admmisteied in slightly hj'potonic and distinctly hypertonic solutions The 
potassium phosphate solvents used heie were isotonic and should cause no 
serious leaetions intiavenouslj When mixed with one pei cent gentian 
violet no perceptible chemical change seemed to take place A faiih stable 
solution resulted, and it would be expected that if the dje were nontoxic the 
intiavenous use of the dte solution uould cause no greater leactions than the 
intiavenous use of the solvent The expeiimental evidence of this stud} 
indicated that the d} e solution was toxic and in one ease caused death as a 
result of the intravenous injection of a moderate dose It seems that the 
toxicity uas not due to the osmotic piessiue nor to the hydiogeu-ion concen 
tration, noi eien to the solvent, but to the gentian-Molet itself The toxic 
effect did not seem to be a function that was constant for the indnidual but 
seemed to ^an in degiee from time to time within the individual This Mould 
be expected if symptoms and reactions lest fundamental!} on disturbances in 
important physical and chemical mechamsms of the blood and tissue as sug- 
gested by Hanzlik et al,® for minute but significant ph}&ieal and chemical 
Aaiiations are bound to occur from time to time ivithin the cells 

It seems that although osmotic pressure and hydrogen-ion concentration 
aie important factors m intravenous dye therapy, toxicity and chemothera- 
peutic activity of gentian- violet, acriflavine, and dyes in general aie strictly 
functions of the chemical constitution of the dve molecule and are control- 
lable within limits by chemical manipulation Theiefore, future piogiess of 
intravenous dye theiapy should have its greatest possibilities in the chemical 
manipulation of the die molecule with a resulting increase in its chemo- 
therapeutic activit} and a decrease in its toxicity 


summary 

1 Osmotic pressuie and hydiogen-ion concentration deteiminations of 
several solvents and dve solutions used for mtravenous injections showed 
vide differences in osmotic piessuie and h} drogen-ion concentration 

2 Both the osmotic pressuie and the h} di ogen-ion concentration of 
.entiaii-violet and neutral aciiflavme solutions may be controlled simultane- 
oush to approximate those of the blood 

S Gentian-violet was found to be a powerful buffer up to a point of about 
p 7 6 Abo^e this point the solution vas unstable and broke down rapidh 
pot.s,.ura mIK ...d ,od.un. b.ca.bo»ate .e.e med .s sohct, 
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4 A one per cent isotonic, aUcahue gentian Molet solution did not seem 
to increase or decrease the toxicitj of the d>e to an> appieciable extent when 
injected intia\enousl} into the marginal ear ^ein of inhbits The therapeutic 
■value of the dje did not seem to be improved maikedh bv eontrolbng the 
0 motic pressure and hj drogen ion concentration to a point closeU approxi 
mating those of the blood 

5 The toxicitj of gentian violet nas found to be a function which is not 
constant within the indi-vidual but which mav change in degree from time to 
time 

6 It is suggested that Tlthough osmotic pressiue and hjdroguiion con 
centration arc important factors in d\e tUerapj the toxicitj and chemo 
therapeutic aetiiity of the dje arc primanlj functions of the chemical consti 
tution of the dje molecule and can best bo controlled by chemical manipula 
tion of the molecule 
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INCREASING WEIGHT WITH INSULIN* 
Preliminary Report 


By James J Short, M D , New York 


Tr)ELATIVEL\ little is to be found in the liteiature of this country re- 
garding the use of insulin in the treatment of individuals who for one 
cause 01 another are underweight In 1924 Mairiott^ and Barboui^ each 
published an article on the use of insulin in malnutrition of childhood 
An article on the same subject was published by TisdaU et al in 1925 and 
one by Pischer and Rogatz^ in 1926 These all concerned the use of insulin 
in malnutrition of childhood Careful search of the literature has not revealed 
any reports of its trial in adult malnutrition in this country, although many 
such references are to be found in the foieign literature and especially that of 
Germany and Prance Such reports can be briefly summarized by stating that 
the results were almost universally successful in the attempt to force feeding 
and increase weight in nondiabetie malnutrition It has been found especially 
valuable for budding weight and aiding convalescence in pulmonaiy tuberculosis 
Although it would be impossible in the brief scope of this article to relate 
the various experiences reported by foreign obseiweis,' one or more references 
may be cited. 

Vogt® believes with Palta^ that insulin affects hot only caibohydiate metab- 
olism but also the general metabolism, and acceleiates intestinal digestion and 
absorption, he has found it of value in forced abmentation Schellong and 
Hufschimd® summarize the progiess in this direction and give the experience 
of their own clinic They believe the class of patient to benefit by this treat- 
ment IS affected with constitutional leanness and small appetite Their ex- 
perience would indicate that a condition of equihbiium is reached toward the 
close of the second week, as apparently the subject becomes in part habituated 
or immunized against the furthei action of insulin Moiini and Bouess4e® 
obtained rapid weight increase in patients with pulmonary tuberculosis They 
believe it of real value in this condition 

Prom these references and my experience it would appear that insulin 
can occupy a place of first importance in the therapeutics apphed against 
malnutrition generally A brief tabulation and desciiption of several cases^® 
so treated follow Although the senes is not extensive, results have been 
quite definite m all, and enough experience has been gained to make it pos 
sible to offer a few suggestions in the use of insulin foi weight-producing 


purposes 

report of cases 

Case 1— G F female, aged twenty one, admitted to medical semce July 6, 1927 
History of progressive loss of v eight over long period with anorexia, but no definite localizing 

;^om Medical Service of the New York Post-Graduate Hospital New York 
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of pathology The patient had been in Mt 8inai Hospital from November 20, 1926, to Jan 
nary 15, 1927, discharged improved, diagnosis inanition 

Signs suggesting consolidation of right apex, but no rAJes X ray showed sbght 
general hypervascularisation but otherwise negative Verne’s test for active tuberculosis 
negative Sputum negative Temperature normal or subnormal throughout, except from 
July 13 to August 2, when there was a abght pm rise Erythrocytes 4,410,000, hemoglobin 
14 5 gm (88 per cent) Leucocytes 4,500, pol^ucJears 57 per cent, )fmphocji:ea 40 per cent 
Glucose tolerance test normal Blood chmistry urea nitrogen 9 8, sngar 72, cholesterol 
137, chlorides 478 Diagnosis malnutrition, chrome pulmonary tuberculosis, anxiety neurosis 


Cask l 


DATE 

1927 1 

•WEIGHT 

DIET 

B P 

BASAL 

METAB 

BEMAEES 

July 6 I 
8 

60 

fiegular 


-42 

Extreme weakness and emaciation 



< < 


-43 


15 1 

55V. 

(< 




16 i 

55^ 

1 

High caloric with 
latermedi 
ate feedings 




22 

sea 



Thyroid extract gr 3 daily begnn 

25 

58 

i 



Ovarian extract gr 5 added 

27 

57% 

** 1 




29 

58% 

tt 

75/55 



Ang 1 

67 

<< 




2 

55 

< 




3 

65 





5 

58 



+7 


12 

61 

< 

80/56 



19 


(< 




22 


<< 



Insulin U 3tid 15 mm ae begun 

26 

66 

* 

1 


1 

go 

Sept 2 

73 


1 

1 

1 

Insulin increased toU 5tid ae 

General condition much better Out of 




I bed and much more cheerful 

9 

70 

tt 




13 


‘ 

: 98/60 



16 

85 

1 ‘ 



Discharged from hospital in very good 

23 

90 

' ti 



physical condition Later observation 
showed further improvement Insubn 


I 




discontinued on leaving hospital 


Case 2 — S , female, aged seventy four Pneumoma twenty one months previously 
Under treatment for mastoid disease since Very poorly nourished Imtial weight 100 
pounds Permanent improvement in health after insubn Ambulatory 


Case 2 


date 1927 1 

WEIOUT 

DIET 

BEUARKS 


100 

Mixed 

Began taking msuJm U 5 before breakfast and supper 
only 

Dose increased to U 8 b i d Appetite increased, more 
food consumed 


102 

Mixed 1 


104 


Insulin TJ 8 bJ d continued 

^■9 

108 

Mixed j 

Third ncek of insulin admimstration completed Feel 
ing much better and stronger 


Case 3— B McG male, aged twenty six. Under observation for two years for general 
poor health, underweight, furuncles, Vincent’s angina, etc. Email discharging sinus in 
gluteal region No signs of pulmonary tuberculosis at any time Weight in October, 1925 
Twis 115^4 pounds Ambulatory 
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C\BE 3 


DATE 1927 

WEIGHT 

DIET 

Oct 17 

115% 

Mixed 

25 

120% 

Mixed 

Nov 8 

117% 

Mixed 

17 

119% 

Mixed 


REMAEKS 

Insulin U btid %hr ac prescribed 
Eeported inordinate hunger folloning insulin, and in 
gestion of unusual amounts of food 
No insulin previous three days and only irregular doses 
before that Becoming irritated by repeated in 
jections 8 umts bid before breakfast and supper 
ordered 

8 units bid % hr before breakfast and supper P 
76, BP 96/66 Insulin discontinued No penna 
nent improvement in weight though general health 
better 


Case 4 — E M , male, aged si\tj one Secondary anemia and malnutrition following 
acute bronchitis Approximately 55 pounds under average weight for age and height 
Ambulatory 


Case 4 


DATE 

1927 

WEIGHT 

DIET 

ERYTHROCYTES 

HEMO * 

REMARKS 

Oct 14 

118% 

Mixed regular 

3,200,000 

65 

Bather feeble Lungs clear In 






sulin U 5 1 1 d a c prescribed 

20 

122 

Mixed regular 



Dose increased toD 8tid ac 

28 

123 

Mixed regular 



To continue D 8 1 1 d a c 

Nov 4 

124% 

Mixed regular 

3,980,000 

72 

To continue D 8 1 1 d a c 

11 

125 

Mned regular 

3,960,000 

72 

To continue D 8 1 1 d a c 

17 

127 

Mixed regular 

4,100,000 

75 

To continue TJ 8 1 1 d a c 

25 

127% 

Mixed regular 



To continue IT 8 1 1 d a c 

Dec 2 

127% 

Mixed regular 

4,380,000 

78 

Insubn discontinued this date 






Only moderate stimulation of 






appetite by insubn during penod 

9 

127 

Mixed regular 



No insulin past week 


Case 5 — K, female, aged seventy Chronic “indigestion ” Visceroptosis Ap 
proximately 50 pounds under average weight for age and height Ambulatory 


Case 5 


DATE 1927 

WEIGHT 

DIET 

REMARKS 

Oct 25 

110 

Mixed 

Insulin U 5 b nd before breaktast and supper pre 

26 

110 

Mixed 

scribed 

Nov 2 

108% 

Mixed 

Increased appetite noted 

4 


Mixed 

Dose increased to 8 units bid 

11 

107% 

Mixed 

Eating more heartily 

15 

109% 

Mixed 

Tliree weeks of insulin completed Patient savs that 




she consumed much candy during period Possible 




cause of failure 


Case 6— G C female, aged forty one, admitted to medical service September 23, 1927, 
discharged, improved, November 6, 1927 Diagnosis visceroptosis, chronic pulmonary tuber 

There was a regular afternoon rise in temperature of one half degree during stay in 
1 T„tal Xrav showed old central tuberculous nodules nith root branch thickening and 
General fi^^erv^saniaT.znUon Congestion was especially noted in right upper lobe There 
^ 1 Suite xray evidence of recent activity Verne’s test for active tuberculosis was 

^as no essentiallj negative on repeated analysis Pasting blood sugar on 

L Twas SO mg Basal metabolism on September 29, 3 per cent belon average 
norn^r On September 24 erythrocytes numbered 4,296,000, leucoevtes 8,100 Gastric analysis 

on September 26 was normal 











INCH! W\C \SU«nT UITII iNsl LI\ 


C\&t (j 


BATE 19^7 

W EIOHT 

DIET 

REMAPKS 

Sept 23 : 

80 1 

llegular 

Admission 

27 


Regular 

Fnaulin begun U o nt 8 30 A M and 4 30 p n 

28 


High calorii' 


30 

oo 

Higli caloric 


Oct 4 , 

no 

High enlorii 


0 ; 

9U 

Higlt caloric, 


11 


Higli caloric 

Insuhn increased to U 5 at 8 and 11 a ii and 4 p m 

13 1 

91 i 

High caloric 

Insulin increased to U 5 nt 8 v m U 8 at 11 s m 




and 4 p fct 

14 1 

OG j 

High caioricj 


1120 1 

OG { 

High caloricj 

Blood pressure on October 18 llo/65 

21 1 

971 I 

High caloric, 


li2 

90/ 

Uigh caloric' 


24 : 

96V ! 

High caloric 


25 ■ 

07V 

High caloric 

Insuliu increased to U 8 at 8 a &r , 11 \ ir and 4 p M 

2G 1 

08 V 

High calorjc] 


27 j 

100 

Higli caloriij 


28 1 

101 

High caloriC| 

Blood pressure 130/80 

29 

100 

High caloric 


31 

100 

'High caloric 


Aov 1 

101 

High caloric 


2 

101 

High caloric 


4 

102 

High calorie 


5 

my 

High caJonc 

Insnhn discontinued patient discharged Tsov 6 


Case 7 — H H , female aged tliirty three Average -freight d’oring tidrill years has been 
between 00 and Oj pounds and often rs Ion as 88 pounds She has been in fair health m 
the past except for a eerere attack of septicemia lasting from November, 1925 to Alov, 192C 
Recover) was complete and health lias been as before Easily fatigued Appetite poor jaosl 
of tune Eats verj little breakfast if any, and onh small portions at other roeals Weight 
m December, 1927 91 pounds 

This patient was started on 10 units of insulin bad half hour before breakfast and 
before supper She was followed for onlj a few da>» ns she was obliged to leave the city, 
and 18 mentioned m tins nrticle onl) beciuse of the astonishing effect produced upon her 
appetite and attitude toward food A typical breakfast after msuhn was a large portion of 
oatmeal with cream, a half grapefruit, one fried egg two thick slices of bread with butter, and 
a piece of cake An enormous dinner was likewise consumed following the second dose at 
evening It seems inevitable that tins subject would liaxe gained considerable reigUt if this 
routine had been continued 

COMMEM 

Tho foregoing case reports indicate that insnhn is 'ivithout doubt of value 
in increasing ^^elght in conditions other than diabetes, or in othei nords 
nhere it can he assumed that the pancreas is normal ^nd theic is no dnrvnuUon 
of sugai tolerance Tlie lesults. obtained in Case 1 arc perhaps the most 
striking as ]iere the pciccntagc gam nas greatest and the control period the 
longest Later eN-paricuce has suggested that greatei success might ha\e been 
obtained in Cases 2, 4, and 5 if moic attention had been gi\en to proper food 
selection 

AVhether the total gh cogen of the bod) is increased or decreased by the 
admimstiation of insulin to normals (the htciature contains rather contra 
dictoiy e^^dcnec on this point the weight of CMdencc fa%onng a decrease) 
it ncicrtlicless is true that an indnidual can tlirough insulin be induced to 
eat and assimilate a large amount of food, much of winch will later be de 
posited as fat Tins is the fact of practical importance in tlic use of in 
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^hn for weight production It is essential to take fullest advantage of the 
hmger engendered by the insuhn For this purpose a food mixture in which 
there is a large proportion of fat would seem logical As a relatively small 
amount of sugar is sufficient to antidote promptly a dose of insulin and thus 
inhibit the food craving, it would seem that, in the attempt to increase weight, 
a food combination low in sugar but of a high caloric value in relation to 
weight and bulk should be selected. It is probable that the failure to in- 
crease weight in Case 5 was the result of eating much candy during the msuhn 
period 

The dietary suggested above is almost the direct antithesis of that ad- 
vocated by Schellong and Hufschmid, who advocate the giving of fairly large 
amounts of bread and honey or sugar both before and after the insulin in- 
jection It would seem that this procedure is faibng to capitalize on the in- 
tense food craving to the greatest extent by inducing the subject to partake 
of the greatest possible amount of fat-producing foods In the majority of 
underweight cases it is probably not the alteration of metabohsm which is de- 
sired primarily, but rather the ingestion of a larger amount of food TdruIiti 
accomplishes this purpose It is very questionable if Case 7 would have con- 
sumed as great quantities of food following insulin if sugar had been permitted 
before and after 


Psychic aversion to food as frequently encountered in the psychasthemc 
can be most successfully treated by insulin In Cases 1 and 7 there was pro- 
duced a change from anorexia with almost complete indifference to food to a 
marked relish and avidity Experience has indicated that the optimal time 
for eating after a dose of insulin is about thirty minutes, as this interval 
usually produces the hunger and intense food ciaving without other alanmng 
symptoms associated with hypoglycemia A patient should always be warned, 
however, of what these symptoms are and how to combat them, as in the treat- 
ment of diabetes Although the dose in this series was never increased above 
ten units 1 1 d I do not see any objection to doing so provided there is little 
or no response to smaller doses and the patient is sufficiently guarded against 
hypoglycemic shock A better result could possibly have been obtamed in 
Case 4 had a larger dose been admimstered 

Little can be said at present of mamtaimng weight once it has been ac- 
qmred. This, however, would seem to be a relatively simple and easy matter 
A better habit of eating having been estabbshed durmg the insulin period, it 
can be expected that the individual ivill continue to ingest sufficient food to 
maintain the increase H necessary, an occasional short course of insulin 


therapy may be given 

The effect of insubn on the normal metabolism has not been studied as 
thoroughly as on that of diabetes In diabetes the glycogen store of the Iivei 
knoL to be increased by it, as is also that of depancreatized dogs, when 
fed Bailey^^ found no increase in the basal rate after insulin, although 
on resniratory quotient is commonly observed, indieating an 

::;«a — MacLeoa^ aUtea that theae . an -nn^ 

SS deereaae .n total glycogen *ch occurs on mjeclmg nrsul.n mto 
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nonnai inimals" and that there must remain a fraction of available carboh’v 
dratc vluch changes into other metabolites, as not ail is accounted for bj 
oxidation and glj cogen formation However this may be fat is pioduced lu 
malnutrition under the influence of insulin This is due in part, no doubt, to 
increased food intake, perhaps also in part to a direct influence of the insnlm 
on geneial metabolism 

SUMMARX 

1 Of seven cases of malnutrition ticated vnth insulin all showed increased 
appetite and some had intense food craving following insuim, five showed 
definite gains in weight in response to insulin one showed no gam whatever 
but was siightij under the original weight at the end of three weeks, one was 
not observed a sufficient length of time 

2 It is concluded that insulin can be a valuable agent for increasing weight 
in malnutrition 

3 Attempts should be made to incicasc the fattj as well as the starchy 
foods after the admimstiation of msuhn when malnutrition is treated 

4 Tlurtj minutes should elapse after insulin administration before food 
IS taken if the optimum development of appetite is desuxd 

5 The insulin should bo given thieo times a day before meals in doses of 
10 units more or less acooidmg to individual indications 

Since this aiiieh was picpared an aiticle^* bearing on the same subject 
has appeared in the Utoiatuio The authois conclude that “insulin treat 
ment propirU contioUed is a valuable adjunct in the tieatment of certain 
critical cases of undei nutrition m psjcliotic patients ’ They obtained usinlly 
a marked inciease of weiglit with insulin 
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THE ADAPTATION OP STANDARD ANTIGENS TO THE PRECIPITIN 
TEST FOR SYPHILIS, WITH COMPARATIVE RESULTS SHOWN 
BY THREE THOUSAND SERA^ 


B-i H W Butler, M D , New Orleans 


'T^HE principles governing tlie reactions of the different precipitation tests 
aie essentially the same, so that when a paiticular method of perfoiming 
the test is desired, the antigen is modified m such a way as to be applicable 
to that particular technic 

In a recent article,^ I reported on the comparative results obtamecl with 
the Kahn precipitation test for syphilis, showing an agreement of 95 8 per 
cent with the standard Wassermann reaction By the use of the Meinieke 
technic on a series of 500 cases, the percentage of agreement was found to 
be 97 5 per cent In addition to the close agreement with the Wassermann 
and to the simpbeity of the performance of the test, the sharp demarcation 
between the negative and positive reactions makes the test valuable by this 
method The use of an acidulated or alkahnized antigen containing a gum 
resin flocculation indicator, as proposed by Meinicke, possesses distinct advan- 
tages over other methods of performing the piecipitation test As horse hearts 
used by Meinicke are difficult to obtam in America, I wish to present methods 
of adapting our standaid beef heart antigens foi use with this test and to 
show a comparative senes of the results obtained with such modifications 

RESULTS OBTAINED BY USING MEINICKE TECHNIC AND THE HORSE HEART ANTIGEN 

PREPARED BT MEINICKE 

One c c of the horse heart antigen is measured into a twenty c c test 
tube Ten c c of a 3 per cent sabne solution is measured into a second simi- 
lar tube Both tubes are placed in the water-bath at 45° C for five to ten min- 
utes, after which the contents of the tubes are poured together twice One 
c c of this suspension, while warm, is pipetted into a test tube into which has 
been previously placed 0 2 c c of blood serum, not inactivated The tubes are 
shaken and allowed to stand at room tempeiature overnight Reading The 
strong positive sera appear crystal clear with the sediment at the bottom of 
the tube The moderately positive sera appear hazy with a considerable 
amount of sediment at the bottom The weakly positive sera are slightly 
cleared with a small amount of sediment at the bottom of the tube The 
negatives appear as when first set up, “milky,” with no sediment 

SPINAL FLUIDS, HORSE HEART ANTIGEN (MEINICKE) 

One-half c c of the emulsion, prepared as for blood seia, is pipetted into 
a tube containing 05 cc of spmal fluid and allowed to stand overmght 

i^roni the Department of Medicine Tulane Unherslt> School of Medicine 

Becehed for publication Maj 17 1928 

336 



PRECIPITIN TEST FOR SYPHILIS 


337 


Strongly positive spinal fluids will settle out in the same way as the blood 
sera, but the microscope is necessarj in most cases A characteristic clumped 
precipitate appears in the positives and the negatives show no such precipitate 

COMPARATIVE RESULTS ON BLOOD SERA USING THE KOLMER WASSEBMANN ANTIGEN 
AND THE OriGlNAL MEINICKE ANTIGEN 


TVassermann 
72 Strongly positne 

5 Negatnt 
3 Negatne 

8 Moderately positne 

6 Strongly positne 
1 Weakly positive 
4: Weakly positne 

1 Moderately positive 

2 Moderately positne 
1 Weakly positne 

1 Antlcomplementa^^ 

2 Anticomplementary 
436 Negatne 

542 


Mcimckc 

Strongly positive 
Strongly positne 
Moderately positi\e 
Strongly positive 
Moderately positne 
Strongly positne 
Moderately positne 
Modcrateh positne 
Negatne 
Weakly positive 
Weakly positi\e 
Moderately positne 
Negative 


COMPARATIVE RESULTS OV SPINAL FLUIDS USING KOLMER U VSSEB3IANN IND ORIOI 
NAL MEINICKE 


Wcsscrmann 
11 Strongly positne 
3 Weakly positive 
2 Weakly positne 
2 Negatne 


1 Weaklv positi\e 
65 Negative 
84 

KOLMER ANTIGEN 


Meimcke 

Strongly positi\e 
Weakly positive 
Moderately positne 
Moderately positive 
(Negative globulin) 
(Cell count — 1) 
StrongH positne 
Negati\e 


Nolmer’s Wassermann antigen can be changed into a precipitation anti 
gen by diluting and adding a 5 per cent tincture of tolu (made from the bal 
earn) as an indicator 

Antigen 5 c c Kolmer antigen 

25 c c Alcohol, 95 per cent 

10 c c Tincture of tolu, 5 per cent 

Diluting saline 100 c e distilled water 
3 gm sodium chloride 
0 15 c c of 10 per cent sodium hy droxide 

Some antigens require more alkali than others, depending upon the con 
centration of lipoidal substance Enough antigen should be added to this for 
mnla to reach the point of saturation for that particular antigen, the object 
being to make the suspension as unstable as possible without jirodncing a 
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precipitate in tlie negative sera It should be added to the point just short of 
this amount The more antigen that can be added, the more sensitive the 
reaction, and the more alkali that is added, the less sensitive it is The 
correct amount of antigen is obtained by testing against negative sera The 
amount ranges from 2 to 5 e c if the Kolmei- method of exti action is used 
The alkali is necessaiy to rendei the ether extiact portion of the antigen 
suitable for emulsification 

One c c of the antigen is measuied into a 20 e c test tube, and 10 c c of 
the alkahne saline measuied into a second 20 e e test tube These aie placed 
in the water-bath at 56° C for fi\e minutes They are then poured togetliei 
twice One c c of this suspension is measuied immediately, while still warm, 
into a test tube containing 0 2 c c of blood seium which has not been inac- 
tivated The suspension piecipitates when it becomes cold, unless serum is 
added 

Spinal Fluids — A Purdy tube is filled to the three ce mark with spinal 
fiuid Two c c of a saturated solution of ammonium sulphate are added and 
well mixed It is allowed to stand at room tempeiatme for fifteen minutes 
and then centiifuged ^ The supernatant fiuid is pipetted off, and the globulin 
is taken up in 0 2 c c of negative serum One-half c c of the suspension as 
used for blood seia is added 


RESULTS OBTAINED WITH THE KOLMER WASSERMANN ANTIGEN, USING IT 

IN BOTH TESTS 


Wasserniann 
43 Strongly positive 
11 Moderately positive 

3 Weakly positive 
2 Weakly positive 
1 Negative 

6 Moderately positive 

1 Weakly positive 
6 Weakly positive 

2 Anticomplementary 
2 Strongly positive 

4 Anticomplementary 
489 Negative 

Irio 


Pi ecipitahon 
Stiongly positive 
Moderately positive 
Moderately positive 
Negative 

Moderately positive 
Stiongly positive 
Moderately positive 
Weakly positive 
Negative 
Negative 
Strongly positive 
Negative 


Beef Eeait Exti action —Fresh veal hearts, the si/e of a small fist, are 
selected and the amides and superficial fat lemoved The muscle is ground 
in a sausage grinder and spread on paper and dried by an electric fan After 
it IS completely dried, it is reground and extracted with ether as follows 
Fom hundred c c of ether are used to each 100 gm of dry ground heart and 
nllowed to act for ten minutes, shaking frequently The etliei is filtered off 
d 300 c c are added three different times to the heart muscle and treated in 
The lieait muscle is nou dried completely free from ether, 

the same manner The to. t » 

and for each giam ot muscie, o cc » i 
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maceration is, allo\^ed to continue for three da>s at room tempciature after 
Tvhicli the alcohol is filtered off and made up to the original volume -^vith 95 
per cent alcohol 

Some of this extract is satuiated uith cholesterin '(to 100 c c add 0 6 gm 


of cholesterin) 

Ycal Hcait Foimula — 

Veal heart extract 15 c c 

Veal heait extract, cholesterimzed 15 c c 

Alcohol 95 per cent 15 c c 

Tincture of tolu 5 per cent 15 to 20 c c 

Alcohol containing 1 per cent benzoic acid Ice 


Tolu \aries Add enough to the antigen to produce sufficient opacit\ vhen 
diluted Too much tolu v ill obscure the precipitation One c c should require 
0 5 c c of N/10 NaOH for neutrabzation Phenolphthalein is used as an indi 
catoi The Ph is 4 8 


1 


X] 


3 - 



1 — -Butler slide method No 1 negative No 2 moderately positive No 3 strongly 
poslU>e 

Formula — 

Veal heart extract 200 c c 

Alcohol 95 per cent (containing 0 6 gm 

cholesterin) 100 c c 

Alcohol 95 per cent (containing 5 per 

cent of the balsam of tolu) 110 c e 

Alcohol 95 per cent (contaming 1 per 

cent benzoic acid) 5 c c 

]Mix and filter This formula needs no adjusting 

Diluent — 3 per cent saline 

One c c of antigen is measured into a 20 c c test tube and 10 c c of 3 per 
cent saline into a second 20 c c test tnbe, heating in a vater bath as before at 
5G° C U\o to fi\e minutes Heating at 56° C for more than fiae minutes decreases 
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rapidly tlie sensitiveness of the test Mix by pouiing back and foith seveial 
times One e c is measuied into a test tube containing 0 2 c c of blood serum 
(not inactivated) Reading is made aftei standing overmght at loom tem- 
perature 

Slide Test — If the slide method is desiied, the antigen is diluted only 
three times , i e , 01 c c antigen and 0 3 c c of 3 per cent saline A one c c 
pipette, as short as can be obtained, is fitted with a Wiight’s rubber bulb 
The antigen is measured into a test tube with the dry pipette, and then, with 
the same pipette, 0 3 of 3 per cent sahne is taken up and forced into the 
test tube containing the antigen The mixtuie is sucked back and forth sev- 
eral times No heating is reqmred Three diops of clear serum, using a 
capillaiy pipette, are placed upon a slide and three diops of the antigen mix- 
ture are placed alongside of the serum It is mixed with a toothpick, and the 
slide rocked several times to insure thorough mixing It is then laid aside for 
five or ten minutes, or longer, depending upon the amount of drying that 
takes place As the preparation dries, it passes through different degrees of 
concentration, so that at some stage the zone of inhibition will be missed and 
precipitation allowed to take place The positive bloods will show the charac- 
teristic precipitation, but the negatives will remain granulai The slide 
method should be performed at room tempeiature It is slightly moie sensi- 
tive than the tube method, and the reading is more striking 

Spinal Fluids — The globulin is concentrated, using the Kahn technic^ as 
for the Kolmer antigen It is dissolved in 0 2 c c of normal saline or negative 
serum and one-half of a c c of suspension 1 to 10 is added Strong positive 
spinal fluids can be read on a slide in the same way as a blood serum Concen- 
tration IS necessary in most cases, using 3 drops of concentrated globulin and 3 
drops of the 1 to 3 suspension 


RESULTS TV^ITEC THE VEAL HEART ANTIGEN AND THE KOLMER WASSERMANN SYSTEM 


Wasse) manii 
186 Strongly positive 
1 Strongly positive 
1 Weakly positive 
1 Negative 

4 Antieomplementaiy 

1 Negative 

9 Moderately positive 
10 Weakly positive 
10 Negative 
3 Weakly positive 
3 Strongly positive 

5 Moderatelv positn e 

2 Strongly positive 
1776 Negative 

2012 


Pi ecipitation 
Strongly iiositive 
Negative 
Negative 
Strongly positive 
Strongly positive 
IModerately positive 
Strongly positive 
Stiongly positive 
Weakly positive 
Weakly positive 
Moderately positn e 
Model ately positn e 
Weakly positive 
Negative 


Comments— The Meinicke reaction, in its present form, is the nearest 
annrlch to L Wassermanii in specificit,^ of any of the precipitation tests in 
TeitLe I. .3 easy to 0 2 3 3 0 , ra,v se.„m .s ™»sor.d .„l. 


I 
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a test tube, and 1 c c of the ■\\ann antigen suspension added The tube is 
shaken and allowed to remain at room temperature o\crnjght It offers no 
difBcultj in reading If there is any criticism to make, it is that the horse 
heart extraction maj be a little too sensitne There is frequently a qiiantita 
tive disagreement between the Wassermann and the precipitation reactions 
A weakly positne Wassermann may gi\e a stronglv positive precipitation 
and a strongly positive Wassermann may give a vreaklv positive piecipitation 
Occasionally, one reaction will be strongly positive and the other ne^^ative 
Two AVassennann sv stems were used in checking the precipitin tests in main 
of these cases 

Conclusions — The Meinicke precipitation technic with some variations, 
can be applied to any of the standard antigens and the results obtained are 
commensurate with the sensitiveness of the antigen used It is easv to per 
form and requires the minimum amount of time and laboratorv facilities 
Inactivation of the serum is unnecessary There is no difficultv encountered 
in the interpretation of the results which show n higli degree of sccuraev as 
compared vMth the AVassermann reaction 

Note — This i\ork ^^'l3 made possible by the excellent cooperation of Dr G II Houser 
and the entire staff of the Pathological Department of Chant; Hospital, Jscw Orleans wliose 
Wassermann system i\ns checked 
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THE CONSTITUTION OP NEOAESPHENAMINE 

A New Structural Formula 


By Bernard Salkin, New York City 


INURING an investigation on neoaisphenamine, a number of samples were 
^ examined by the method outlined by Macallum,t and it vas found that 
if the calculations were made according to the method outlined in that arti- 
cle, the results were wrong on their face 

It was found that the arsenic m neoaisphenamine requiies only two 
iodines for oxidation while the arsenic in aisphenamine actually requires 
four lodmes foi its oxidation This led to a fuither investigation of the con- 
stitution of the compound, and the following results weie ai rived at 

1 There seems to he a legulation between the "sulphoxalate content” 
of the neoarsplienaraine and the toxicity of the product, 

2 The constitutional formula for neoarsphenamine , namely. 


As=^ 

/\ 

H„N 

\/ 

OH 


=As 

/\ 

NH CHoO SONa 

\/ 

OH 


bv analogy to arsphenamine, 


which was piobablj' ai ranged 


As===As 


HCl NH. 


/\ 

/\ 

OH 

OH 


NH„ HCl 


and which is consistently found in the literatuie, does not expiess the facts, 
3 The arsenic in neoaisphenamine is linked in a waj that its oxidation 
from the tri- to the penta valent state is “divalent,” while the oxidation of 
the arsenic in aisphenamine (from the tii- to the pentavaleiit state) is “tet- 
ravalent ” 

The method used foi the examination of the samples was that outlined 
by Macallum (cited above) and is essentialh as follows 

Two grams of neoarsphenamine are dissolved in 100 mil of watei 
a Ten mil of this solution was acidified, and N/10 iodine solution added 
immediately The excess was titiated back after tliiee minutes with N/10 
sodium thiosulphate solution 

b Twentv mil of the same solution vas acidified The fiee “sulphmic 
acid” (neoarspheiiamme “acid”) nas filteied off, and to an aliquot poition 
of the filtiate, N/10 iodine solution vas added After three minutes the ex- 
cess was titrated back vith N/10 Ihiosulphate solution 

the Research Laboratories Travis Colloid Research Company N Y 
f Jour Am Chem Soc 1920 xIIII 
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c The arsenic content was deteimmed in 10 mil of the solution 
Notes 

1 Tile results are all reduced to a basis of mtl of N/10 lodtiie pci gram 
of neoarsphenamine 

2 Calculations were made by the slide rule 

The atomic weight for arsenic uas taken as 75, the molecular weight of 
neoarsphenamine as 466, and the molecular weight of sodium formaldehyde 
sulphosalate as 118 

The calculations were based on the follouing equations 

In arsphenamine (AsIII) +41 = (AsV) 

In neoarsphenamine (As) +21 =■ (AsV) 

111 acid solution NaHSOjCH 0 + 41 + 2H 0 =- NaHSO, + CH 0 + 4HI 

3 All flasks were filled with nitrogen gas and the solution in (b) was 
filtered in a nitrogen atmosphere 

4 The oxidation of arsenic to the peiitaialent state is not complete in 
three minutes and this is lefleefed in the combined sulphoralate” result, 
giving a slightly higher result for the latter 

The result obtained from (a) is the luimbei of mil of N/10 iodine re 
qiiired for one gram of neoarsphenamine (total i educing pouer) 

The result obtained from (b) is the number of mil of N/10 iodine re 
quired for the "Pree Reducing Substances” in one gram of neoarsphenamine 

Prom (c) we obtained tlie number of mil of N/10 iodine required to 
oxidize the arsenic in one grim of sample 

Adding (b) plus (c) and subtracting the sum from (a), ue obtain the 
number of mil of N/10 iodine required to oxidize the sulphoxalate in the 
precipitated ‘‘Neo Acid ’ in other uords for the “combined siilphoxa 
late," (d) 

The results are gi\en in Table I 

If we use the calculations based on the “tctravalent ’ oxidation of the 
arsemc, we obtain the follouing results 


SAMPLE 

no 

46 

48 

49 

51 

52 

53 

54 

55 
A 
B 


TIIEORETICAL COMBINTID bULPHOXALATE 

ON THE BASIS OF ARSENIC CONTENT 

IN PER CENT 

COMBINED BtJLPna\AL.\TE 
(AS CAIiCCLATED) 

IN PER CENT 

15 98 

0 93 

16 70 

2 70 

16% 

3 48 

17 32 

3 .1 

15 93 

4 84 

1C41 

5 14 

14 41 

701 

16 40 

3 33 

15 29 

4 6 c) 

IE 09 

2S9 


■We must, therefore conclude tint there is a difference in the uai the 
arsenic in neoarsphenamine oxidizes from the oxidation of the arsenic in 
arsphenamine Since in both cases the arsenic is oxidized to the pcntaialent 
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arsphenamine (as long as it is i monosulphoTalate) tlie precipitated “neo 
acid” will contain the theoretic proportions of cnrhoii, h 3 drogen, sulphur, and 
arsenic 

Another explanation for neoarsplienamine might he that the sulphoxalate 
becomes an addition product of the arsenic (Cf siher arsphenamine) 

A third possibiliti is that where the sulphoxalate is attached to one ar 
seme atom only, and the internal ring is closed thiough the NH groups 

It IS hard to belies e that the pieseiit formula has been accepted in \iew 
of the three outstanding facts which oppose such a formula 

1 The fact that eten a large excess of HCl does not precipitate a “lij 
drochloride ” 

2 The "divalent ’ oxidation is opposed to a double linking of the tiro 
arsenic atoms 

3 It IS hardlj conceivable that whereas neoarsphenamine, the "sulpliinic 
acid” of which contains the theoretic amonnt of sulphoxalate to form the 
"monosulphoxalate” is nontoxic the additional content of sulphoxalate, 
which IS itself not toxic, causes toxicity of a high degree As the sulphoxalate 
IS not toxic its further addition to arsphenamine in a position similar to that in 
which the first group had been added the amine group, should not form a toxic 
product 

This brings us to a consideration of toxicitv 

The sample No 46, was the onlj one of the group examined which was 
not toxic In this sample the relation of sulphoxalate to arsenic is nearh 
theoretical (It is probablj closer to thcorj than the result shows) 

In the case of the other samples and tliej were all toxic there is more 
sulphoxalate than the theorj calls for in a mono substitution product This 
means that there is actually present five times as much di substitution prod 
uet as the percentage of excess sulphoxalate For example, sample No 53, 
analyzing 5 19 per cent excess sulphoxalate, probably contains 25 per cent 
of the di substitution product, and thus would be verv toxic 

If we assume the new formula for neoarsphenamine, we can under 
stand the reason for a toxic compound being formed in the case of the di 
substitution product As soon as the second sulphoxalate group gets into 
the molecule, the arsenic atoms are no longer linked with one another, but 
break apart, each one probably having a sulphoxalate group attached to it 
or what is even more probable, the arsphenamine molecule is broken into 
tw 0 similar molecules, each having only one benzene ring , e g 


H H H OH 


0H<Q) 


\l 1/ 
c— s 
/ \ 


/ 


As 


ONa 
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SUMMARY 

1 The relation of combined snlphoxalate to arsenic (in the so-called 
“sulphinie acid” portion of neoarsphenamine) can he found by oxidizing the 
neoarsphenamine in steps From the lesults obtained ive can tell whether 
the product will be toxic oi nontoxic The nearei the ratio of combined 
snlphoxalate to aisenic is to theorj'-, the less toxic Mill be the product 

2 The structure of the molecule of neoarsphenamine, as it is at piesent 
accepted does not expiess the real state of affaiis The new formula sug- 
gested, where the snlphoxalate group is attached directly to the arsenic and 
not to the amine group, is much more in agreement with expeiimental 
results 

3 The new facts presented should be an aid in the manufacture of a 
neoarsphenamine of low toxicity but high therapeutic value 


HEMOAGGLUTINATION 

ni HEMOAQGLUTINATIOlt IN THE BLOOD OP ChICKENS* 


By Warner M Karshner, BS,MD,FACS, Seattle 


I N FORMER papers of this series a brief statement was made covering work 
that has been done on hemoagglutination in the blood of animals It is 
unnecessary to repeat that outline here The teclinic therein described has 
been followed in the mam and only new features Mail be noted in this paper 

TECHNIC 

I The chicken blood was secured from two widely different sources, 
namely (1) Meat shops where the birds were prepared for retail trade, 
and (2) from the thoroughbred White Leghorn strain of the Western Wash- 
ington Experiment Station 

n The blood secured from public markets was often grossly contami- 
nated, due, no doubt, to the natme of surroundings and the method of col- 
lection It did not preserve well, even in the fngidaire, moreover, it M’^as 
necessary to use 2 per cent sodium citrate normal salt solution to prevent 
coagulation This necessitated lepeated washings in normal salt solution to 
brmg the cells to isotonicity 

isoagglutination 

Table I shows a series of sixty-four cross-typings of chicken blood Of 
these sixty-four double typings, five only showed positive at both ends of the 
slide fourteen showed positive at one end, forty-five double tests proved nega- 
tive ’ In other words, of the one hundred twenty-eight separate tests, but 
twentj^-four showed agglutination 

the Bacteriologj Department UnliersItj of Washington SeatUe. 
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Tujle I 

RESOLTS OT CKOSS VaoLUTIEATlON OP CHICKEI7 Reo CELLS WlTG CHICKEN SebHU 


SEEOM X 

0 

a c Y 


SERUM 1 

O 

B C X 


NO CAi.ES 

PER CENT 

Botii positivu 


8 

One positive 

14 

22 

Neither positive 

45 

70 

Total 

64 

100 


We note the absence of reactions that might be expected if the blood 
types of chickens were well de\ eloped and in comparatii ely large groupings 
The fact that more agglutinations do not occur can be explained in two wa> s , 
namely, either the tj pes in chickens are not clear and well developed, or the 
subnormal tjpes are of relatively small percentage The latter new, it 
would seem, harmonizes better mth the known facts, since agglutination, 
when it does occur, usually appears prompt, vigorous and typical Iso 
agglutination, moreover, as observed in the abote series, appeared far less 
common among the thoroughbred White Leghorn flock than among the mired 
strains and mongrels common in the open market High percentages of posi 
tiie agglutinations were also found when raixtuies from these two sources 
were typed 

From a studv of Table I it appears obvious that there are at least three 
distinct blood groups in oiickens 

0) oup A — This constitutes by far the largest group The red cells show 
no agglutination when mixed with serum from groups B or C 

Group S — This is a much smaller group The red cells agglutinafe when 
mixed with serum from Groups A and C 

Group C — This is the smallest group The erythrocytes are not only 
clumped by the sera of Groups A and B but it also invokes agglutination in 
the red cells of Group B 

It will be seen that Groups B and C are wholly incompatible, i e , the 
sera and red cells mutually agglutinate each other 

HETEROAOGLUTINATION' 

Heteioagglutination was defined in Parts I and II of this series of papers 
Its presence in chicken blood is shown in a startling way in the following 
tables 

tabls n 


Kesults of AqoiiUtinatiov or Cotcken Ecd Cells With Bov^e Serdw 


NO C^SES 

( AOOLUTINATION + j 

f AGQtxrnifAtio'f ^ / 

PER CENT -f 

/ PER CENT - 


1 100 1 

0 1 

100 

1 0 


In this senes of one liundred cases, the red cells of chicken hlood were 
mixed with bovine serum In not a single instance did heteroagghitination 
fail to appear promptly i 
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Table III 

Besults of Agglutination of Bovine Bed Cells With Chicken Serum 



This table shows oue hundied positive leactions when bovine red eells 
were mixed with chieken serum 


Table IV 

Besults of Agglutination of Adult Human Bed Cells With Chicken Serum 


no cases I agglutination + I agglutination - I per cent + I PER CENT - 



This shows one hundred eases wheie adult human red cells were mixed 
with chieken serum In every instance agglutination occurred The cells 
were clumped into large compact masses, larger and more firmly adherent 
than obtained when other sera were employed 

Table V 

Besults of Agglutination of Human Umbilical Bed Cells With Chicken Serum 


no cases agglutination + agglutination - per cent + per cent - 

iol Idi d Idd o 



In this limited series chicken red cells were mixed with Types II and IV 
sera from human umbilical blood Bach type was represented by two differ- 
ent specimens, showing six tests, respectively It will be seen that each speci- 
men reacted consistently, when it caused agglutination in one instance, it 
did so in every instance , when it failed to react in one, it failed throughout 
the tests These findings naturaUy suggest that the sera in the negative tests 
were immature and led to the following typings 


Table VH 


Results of Agglutination of Chicken" Bed CEiis With 

Adult Human Blood 


Types II and III Sera Hrom 



104 

104 


14 

6 


0 

85 


PER CENT - 

Idd 

15 
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Heteroagglutination, ns shown bj Table VII is indeed suipngiUo It 
shows 85 per cent positi\e reactions between Tjpe III adult human serum and 
chicken erj throej tos, while Tjpe II human serum when mixed with the 
chicken red cells did not show a single positne reaction m the whole senes 
of 104 cases* This failure to react cannot be charged to defectuc Tjpe 11 
stock serum, since two separate allotments of sera were employed moreo\er 
they were simultaneous]} used with good results m tjpmg both boMne and 
human umbilical bloods Cirtainlj, both allotments of Tjpe II serum lacked 
the proper agglutinin necessam to clump chicken red cells but did not possess 
it for both human urabiiital and bovine cells Inqmrj re\ealed the fact that 
both stocks of pe II sera used above were supplied bj the same donor It 
was assumed therefore that it was an mdmdual characteristic and, to 
definitely ascertain the trutli a hrge assortment of fresh human sera were 
secured 

Tvble \m 

Results or AQOLUTmATios «ir ( hhken Red Cells With T\pes ll HI \nd I\ Adult 
Himav Sera 
enUKES RED CELLS 


ilUMAN SERA | 

TVPES 

1 1 

2 

3 ! 

4 

5 

6 

7 

S 

A ! 

II 

: 

- 

- 

- 

- 

- 



B 

III 

i 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

c 1 

II 


- 

- 

~ 

- i 

- 

- 


D 

ir 


- 

- 

- 

- 




E 1 

II 

_ 1 

- 

- 

- 

~ 




F 

rr 


- 

- 

- 

- i 

- 

- 
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ir 


- 

- 


— 


- 


II 

ir 

- 

- 

- 


- 

- 

- 


I 

It 

+ 

+ 

+ 

+ 

+ 

f 

+ 

+ 

J 

n 

- 

- 




- 

- 

- 

K 

IV 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

L 


+ 

! + 

1 + 

+ j 

+ 

+ 

+ 

+ 


In this senes chicken red ceils were mixed with twelve different human 
sera A and B were the stock sera shown in the reactions of Table VII, and 
used here as controls Of tlie ten remaining sera, seven gave negative results 
only One Tjpe II and two Tjpe IV, gave onlj positive reactions These 
results, condensed and retabulatcd, are shown in Table IX 


Table I\ 

Rfsolts From Tvble VIU Covdehsed ssd Re Tabulated 


SERUM 

TYPE 

: \0<^LUTI^ATI0^ + 

aoolutination ~ 

TOTAL 

PER CENT + 

PER CENT “ 

II 


>f 

0> 

12 

87 sf 

III 


0 

8 

100 

1 0 

I\ 

10 

8 

-4 

06 2/3 

1 33 1/3 

Total 

32 

64 

06 

1 33 1/3 

1 06 2/3 


It wll be seen fiom a studj of tlui table that heterongglutination result 
tug from a mixtuie of clucben jed cells and human serum, is not a constant 
pbenomenon In fact, it is far less common than that obtained bi miting 
chicken red cells and bonne serum Repeated uashings of the chicken red 
cells in noimal salt solution to remove all traces of chicken serum did not 
alter the findings neither uere the results mntenalh affected bj recourse to 
fresh unheated seia 
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CONCLUSIONS 

1 Isoagglutination occuis occasionally in the blood of chickens 

2 It appears moie common among those of different bieeds than among 
those of the same or similar stiaius 

3 At least three types can he distinguished Type A, the largest group, 
that does not appeal reactive Types B and C, two smallei gioups, which 
show agglutination when the red cells aie sepaiately mixed with serum A 
These groups aie incompatible, le, when cioss-typed they will agglutinate 
each other 

4 Heteroagglutination resulting fiom a mixture of ehieken and bovine 
bloods appears a constant phenomenon 

5 Heteroagglutination resulting from a mixtuie of chicken serum and 
human red cells appears constant, ivith the blood elements inversely mixed, 
it often fails to appear 

Note For references see Hcmo-igglutination m the Blood, II, Jour Lab and Clin 
Med , December, 1928 


STUDIES IN TOXICOLOGIC CHEMISTRY'" 

III The Reactions of the Phenols and Phenolic or Opium Alkaloids With 
Marquis’ Reagent, the Nitbic-acid-Pormaldehyde Reagents, 
and Erdmann’s Reagent 


By Victor E Levine and Charles C Fulton, Omaha, Nebraska 


introduction 


TN THE fiist aiticle of this senes Levine’ showed that the phenol group is 
responsible foi the reaction given by the opium alkaloids with Lafon’s or 
Mecke’s reagent, a solution of selenious acid in concentrated sulphuric acid 
In the second article Levine and Magiera- showed how the tests for morphine 
should be classified It was also shown in the latter article that the morphine 
reaction vith Maiquis’ reagent (formaldehyde in concentrated sulphuiic acid) 
belongs to the gioup of tests depending on the piesence of the phenol group 
Since then Pulton^ m an independent article has announced two new 
leagents for the opium alkaloids These weie called “Nitric-aeid Formalde- 
hyde Reagents,” both being made from nitric acid, formaldehyde, and sul- 
phuric acid One reagent differs fiom the other by dilution of its compo- 
nents Thej’’ were distinguished as Reagents A and B To avoid unduly 
cumbersome names they will hereafter be referred to as the Pulton reagents 
It seemed highly probable that these new reagents also react with the 
opium alkaloids because of the phenolic character of the latter If this were 
the case, it would be interesting to find certain nonalkaloidal phenols giving 
the same reaction as morphine or its allied compounds, oi yielding chaiaeter- 
istic reactions useful in identification With the foregoing ideas in mind, 
this present study was instituted 


Kecelved for publication June 18 1928 
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It seemed best, in tins connectjon, to repeat the tests with the Marquis 
reagent In the previous studj the time during which the reaction mixture 
TV as kept under observation was indefinite and extended in some cases to 
se\eral dajs In this studj we have limited our observations to a period of 
about fifteen minutes Laboratory air generallr contains reactne substances, 
so that changes occuning very slowly or onlj after long standing may be of 
doubtful significance 

A survey of the reactions of Erdmann’s reagent with opium alkaloids and 
phenols has also been included This reagent, sulphuric acid containing a 
small quantity of nitric acid was originally introduced as a test for the opium 
alkaloids We have found it to react with the phenols in general 

THE REAGENTS 

The reagents investigated were made in the exact manner described 
FORMAliDEHYDE-SULPHUniC ACID REAGENT (MARQUIs’ BEAQENT) 

Two drops of USP formaldehyde solution (37 to 40 per cent) were 
added to 3 c c of concentrated sulphuric acid TJie reagent deteriorates and 
should be prepared on the da} used Tested on brucine it should give no 
color 

THE NITRIC ACID SULPHURIC ACID REAGENT (ERDMANN’S BEAGENT) 

Pour drops of concentrated nitric acid were mixed with 100 c c of dis 
tilled water Five drops of tlus solution were added to 5 c c of pure concen 
trated sulphuric acid to form the Erdmann reagent 

NITRIC ACID FORMALDEHYDE SULPHURIC ACID REAGENTS (FULTON ’s REAQENTS) 

Reagent A To one drop of concentrated nitric acid in a clean, dry test 
tube Were added four or five drops of USP fonnaldeh}de (37 to 40 per cent) 
and 5 c c of pure concentrated sulphuric acid A violent reaction tal es place on 
the addition of the sulphuric acid When the effervescence subsides the 
reagent is ready for use The reagent should be freshly prepared If used 
throughout the day it becomes necessary to test it at intervals on known 
samples of morphine and codeine 

Reagent B One drop of conccntiated nitric acid in a clean, dry test 
tube was mixed with three drops of USP formaldehjde (37 to 40 per cent) 
and 1 c c of pure concentrated sulphuric acid One c c of water and 4 c c of 
concentrated sulphuric acid were now added, and the mixture cooled by means 
of running water The reagent should give tlie following reactions with known 
samples of morphine and codeine 

Morp/iinc— brown (without any purple green, or blue) changing gradu 
all} to red 

Codctne~oh\e soon developing to deep bright blue, and gradually de 
veloping purple at least in the center of the solution 

The heat of mixing oi the proportion of nitric acid to formaldehvde raav 
have to be varied in order to produce a satisfactor} reagent 

Reagent A is made with the components of the Marquis and of the Erd 
mann reagent The nitnc acid and the formaldehyde react violentl}, and the 
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formaldehyde is m excess The reagent is therefore more nearly like Marquis’ 
reagent than Eidmann’s However, the nitric acid does not lose the proper- 
ties wluch it displays in Erdmann’s leagent 

Since Keagent B is made from Reagent A by the addition of water, its 
characteristic reactions must be due to the same cause It has the foimalde- 
hyde only very shghtly in excess of the nitric acid With some compounds 
it reacts much like a very sensitive Eidmann reagent This is the case with 
morphine and codeine Reagents A and B ma5^ be regarded as linlcs connect- 
ing the Maiquis and Erdmann reagents 

The Marquis reagent and the nitrie-acid formaldehyde reagents are qmte 
sensitive to phenols, and lery small amounts of the latter suffice to give 
strong reactions Erdmann’s reagent is less sensitive, and larger amounts of 
phenols have to be employed in testing 

DESCRIPTIONS OP THE COLOR REACTIONS 

It should be remembeied that two people seldom describe the same color 
reaction in the same wa'v In making use of any leactions for the identifica- 
tion of an unknown, the analjst should ahvays fiist try, if possible, the effect 
of the reagent on a known sample of the suspected substance 

In speaking of the vaiious leaetions we shall in the course of the paper 
refer to some of them as distinctive, chaiacteristic, or specific For the sake 
of clearness we shall define these teinis in the sense that we employ them 
By a distmctwe reaction is meant one m which clear, bright, strong, and 
easily recognizable colors are obtained Bj a cliai act eristic reaction is meant 
one in which an easily recognizable color or succession of colois is obtained, 
and which is given by few, if any, othei compounds which might be confused 
with the one for which the test is made By a specific leaction is meant one 
given only by the compound for which the test is made and by no other sub 
stance so far as known 

REACTIONS OP THE OPIUM ALKALOIDS 

The four reagents used weie all introduced as giving usetul color leac- 
tions for the identification of the opium alkaloids Marquis’ and Erdmann’s 
reagents have been known foi many yeais, but the nitric-acid formaldehyde 
reagents were introduced only last year These reagents all react with the 
phenols in general 

The reactions with the opium alkaloids are given in Table I 
Erdmann’s reagent is not of any great value 

The three reagents containing foimaldehyde give distinctive reactions 
Avith morphine, codeine, oxydimorphine, apomorphme, papa\erine, and nar- 
cotine These alkaloids are readily distinguished from each other by means 
of these reactions We shall later discuss the possibility of confusing them 
with other phenolic compounds 

With the four reagents heroine reacts like morphine and dionine like 
codeine 

EEVCTIONS op the PHENOLIC COMPOUNDS WITH THE FOUR REAGENTS 
In Table II we report the detailed events following the appbcation of 
the four reagents tested upon monophenols and their derivatives, diphenols 
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Tible I 


Alkalou)\l Keactions With the Four Tested IIe\ge\ts 



1 marquis' reagent 

REAGENT V 

REAGENT B 

ERDMANN S 
REAGENT 

Morphine and 
Heroine 

crimson gradualh , 
changing to i 

purple then sloulj ; 
to blue 1 

monientar} purple 
changing to green 
then to blue then 
to dirty violet red 
thin slowl} to 
greeu 

brown changing to 
red 

brown with tinge 
of orange 

Oodeine and 
Diomne 

'purple clianging to, 
1 blue purple i 

green changing to 
ver} dark green 
then slowlv to 
dark blue then i 
slowl} to brown 

ohve, quickli 
changing to deep 
bright blue then 
gradually to 
purple blue 

bght yellow chang 
ing quickly to 
green then slowly 
to blue 

Oxydimorphine 

orange red ch mg 
mg to deep briglit 
red 

oUvo green thong 
mg to strong 
bright blue grot n 

brown slowl} 
changing to light 
blue green then to 
green 

}enowish changing 
to dull green 

Apomorphine 

purple quickh I 

changing to dark] 
blue then grad l 
unl]\ to dark | 

green 

purple changing to 
dull dark green 
then slowlv 
brownish red 
purple devclo|)s 

dirti green clinng | 
ing to blue tlieii| 
slowly to deep , 
purple 1 

dirti dull green 
clmnging grad 
uallv to deep red 
nolet 

PapiTcnnei 

1 

red purple develops, 
slowl) changing 
to rod then slowlv 
to brown red 

deep bright blue j 
soon del elops 
tinge of green at| 
confer changing , 
to deep blue 
throughout 

IJglit gray grad 
ualli changing to 
deep bright blue 

negative 

Nareotine^ 1 

1 

purple soon cliniig 
ing to dirty 
brown gnduallj 
changing to yol 
low slowl} to 
brown 

dirt} violet rod 
changing to 
brown then to 
bright red 

j 

yellowish clmnging 
to bright carmine 

salmon changing to 
orange yellow 

1 then gradually to 
orange, then 
slowly to red 

Narceines 

1 

orange develops 
changing to red 
then to brownislt 
red 

'orange develops 
changing to red 
then to brown 

}e]lowjsh brown 

1 with tint of 
green then 
brownish solution 
purplish at edge 
changing to 
brown orange 

Tho colors are 
poor 

}ellowi3h brown 
with green tint 

Thehainc 

1 

1 Concentrated sulphuric acid alone and the reagents giie brown red deep 

I red ornnee on solution 

Cotarnine 

hydrochloride 

1 Concentrated suiphoric odd inu the tnrm'tlaehKii.' 
reagents give light >p11ow 

weak orange 
changing to 
orangish yellow at 
once 


‘In concentrated sulphuric acid alone the solid assumes a purple color and dissolves with 


»In concentrated sulphuric add alone a >elIow color Is formed pos^e slnp a faint tlnpe 
of ereen 

Concentrated sulphuric add alone Rhe jellowlsh brown on solution bronnlsh jellow 
gradually becoming somewhat oranpe 
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Table II 


Reactions of the Four Tested Reagents With Phenolic Compounds 



MARQUIS’ REAGEN 

T REAGENT A 

REAGENT B 

ERDMANN 'S 
REAGENT 

Phenol 

momentarj purple 
red changing to 
deep red insoluble 
stiekj mass 

1 red brown chang 
ing to dark brown 
:, then to deep rci 

brown orange 
n changmg to dai 
d brown then to 
dark green then 
slowlj to dark re 

light orange or yd 
'k low changmg to 
light green then 
to light blue, 
d slowly fades out 

0 Cresol 
(methyl 
phenol) 

intense red, at hrs 
scarlet, later 
purplish 

t dark brown chang 
ing to red 

brown changmg t 
dark green, thei 
graduallj to dar 
red, beginning a 
the edge 

0 jeUow changmg to 

1 bght orange 

t 

m Cresol 

momentarj purple 
red changing to 
deep red in 
soluble, stick! 
mass 

dark browm chang 
mg to deep 
scarlet 

orange brown 
changmg to darl 
brown then to 
deep red 

yellow changing to 

I' green , slowlj 
fades out 

p Cresol 

dark broiin, in 
soluble 

dark brown chang 
mg to olive brown 

dark brown chang 
mg slowlj to darl 
red 

brown or orange 
i brown 

0 Xjlenol (4) 
(dimethjl 
phenol) 

dark brown 

dark brown 

brown changmg 
slowlj to dark red 

slight brown 

1 orange, changmg 
to pink 

mX-vlenol (2) 

orange changing to 
deep red 

strong brown 
quickh changing 
to deep red 

dark brown soon 
changing to dark 
red 

brownish yellow 
changmg to 
brown 

m Xylenol (4) 

brownish j ellow 
changing to dark 
broivn 

dark bromi 

■dark brown grad 
uallj changing to 
dark red 

yellow olianging to 
browmsh orange 
then to pink 

p Xylenol 

) ellow quickly 
changing to 
orange, then 
orange broivn, 
then slowly to red 

mahoganj brown 
then to brown 
orange then soon 
to red 

red solution wath 
undissolved par 
tides blue, on dis 
solving all red 

orange brown 
changing to 
green fades 
slowly 

Thymol 

j ellow changing to 
orange brown 
then to dark 
brown 

brown changing to 
deep red 

red solution with 
undissohed par 
tides blue, on dis 
solving all red 

j ellow changing to 
bright green 

CarvTcrol 

orange red chang 
ing to deep red 

dark brown chang 
mg quickly to 
orange brown 
then gradually to 
deep red 

brown develops 
quickly, gradualh 
changing to deep 
red 

yellow brown m 
soluble matter 
changing to light 
brown 

Tj rosin i 

(p hjdroxy 
phenyl ethyl 
amine) 

red brown develops \ 
quickl) 

strong dnrk brown i 

ed brown chang ; 
mg to dull red, 
then gradually to 
brown 

yellow 

Tyrosin 1 

(p hydroxy 
phenyl 
a amino pro 
pionic acid) 

light brown, chang i 
ing to purple red 

strikes dark brown £ 
dissolves bght 
brown, develops 
dull red, changing 
to violet red 

itnkes dark red, 1 
dissolves dull red 
changmg to 
deeper purple red 

light j ellow 

a NaphthoU i 

undissolved solid < 
becomes yellow 
brown, dissolying 
to oRye green 
solution, changing 
qmckly to yellow 
brown 

ilive green chang g 
mg to ohve 
brown, and then 
to brown 
gradually 

;reen changing to i 
blue green 

indissolved sobd 
becomes orange 
brown, dissolves 
to bright green 
solution soon fad 
mg to brownish 
yellow 


■In concentrated sulphuric acid the solid strikes an orange color and finally dissolves to 
make a yellow soluUon 
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TiSLE 1I-— Covr i? 


1 

marquis' peaqevt 

REAOE T A 

REAGENT B 

ERDilAKN ’S 
REAGENT 

^ NaphtJiol 1 

vellon Orange, 
changing it oncei 
to ohre green ] 
and tJien to dark! 
' green j 

oliVL brown ebang ^ 
mg lo dull greeu j 
and then to gn% j 
brown ] 

greenish gra^ ^ 

gradually cliang i 
mg to blue weak! 
reaction 1 

dirtj green 


^onophfuols U Uh Halogen Group 


0 Clilorphenol 

1 

parpbsli pink 
changing to deep 
purple red at 
once insoluble 

brown changing to 
red 

j 

brown changing to 
orange w’lth some 
brown at center 
brown at center 
becomes dark 
green then whole 
solution gradualK 
changes to 
orange red 1 

light yellow 

m Chlorphenol 

scarlet mostly in i 
soluble matter at; 
first 

brown changing to 
scarlet mostla in 
soluble matter ot 
first 

brown changing to 
pink then to red 

light yellow 

p Chlorophenol 

strong green 
changing to dull 
dark green in 
soluble matter 

strikes brown 
' purple dissolves 
' brownish yellow 
soon changing to 
green 

dull violet red a 
white bcum soon 
forms on the sur 
face of the solu 
non 

light yellow 

Tnbromo 

pbeaol 

With conceutrated sulphuric acid alone or tlie reagents 
coloration developed 

a slight brownislt 

Thymol iodide 

bcarcelj soluble at first in concentrated sulpliuric acid or the reagents but 
gradually tlnngmg to Jtgbt brownish 


il/oaophenols Tftth Nttro Groups 

0 Nitrophenol i 

1 

1 With concentrated sulphuric acid alone or the reagents a yellow coloration 

1 developed 

m Nitrophenol , 

I Witii concentrated sulphuric acid or with the reagents a yellow color de 

1 veloped 

p Nitrophenol j 

t With concentrated sulphuric acid alone or the reagents slight yellowisli 
color developed 

Tnnitro phenol |negative | negative j negative J negative 


Whth ifoncentrated sulgliunc acid alooo or the rcigeata a broiin/sh yeJlon 
color developed 


Houaphenols 7r*ih Amtno Group 


p Am:dopiienol5jdftrk blue 


ligjit gray blue purple njth tingelderk blue 
clinnging to green of black dnnginp 
to dull blackish ] 
green j 
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Monophciwls JVifh Nttro and Ammo Groups 



marquis’ reagent 

REAGENT A 

REAGENT B 

ERDMANN'S 

REAGENT 

Picramic acid 
(dinitro ammo 
phenol) 1 

With concculrated sulphuric acid alone 
color 18 produced 

or Mith the reagents, a light brown 


Ethers of Moiiopticnols 


Anisol (methjl 
phenyl ether) 

pink eh inging to 
deep dark red 

purplish red 

brown changing to 
olive green, soon 
to red 

brownish orange 
tint changing to 
green then to 
pink 

Anetholo 
(p propenyl 
anisol) 

icllow brown 

yellow brown 

browai, changing tc 
dirti violaceous 
brown then to 
black 

orange red 

Phenetol (ethyl 
phenyl ether) 

pink changing to 
deep bright red 

violet red grad 
nally changing to 
deep rod 

pink and browai 
changing to red 
and olive brown, 
then to deep car 
mine red 

faint yellow chang 
ing to light green 

Phenacetin 
(acetyl denva 
tive of p ammo 
phenetol) 

gradually i ery 
faint brownish 
yellow 

faint purple chang 
iiig to purplish 
green changing to 
taint brownish, 
reaction very 
weak 

[faint lavender, 
very, very weak 
reaction 

faint yellow 

Thyroxin 
(tetra lodo p 
hydroxy 
phenyl ether 
of tyrosine) 

browai 

orange browai 

negative 

negative 


Nitrated Ethers of Monophe)io 1 s 


111 Nitro 
phenetol 

With Loneent rated sulphuric icid alone or with the reigents, a yeilow orange 
coloration developed 

p Nitro 
phenetol 

With concentrated sulphuric acid alone or with the reagents a yellow color 
developed 


Monophenols With Alcohol Group 


Diathesino 
( 0 hydroxy 
benzyl alco 
hoi) 

insoluble, red 
changing to violet 

insoluble, purple 

insoluble pai tides 
red vaolet , sohi 
tion becoming 
light pink 

insoluble, particles 
dark red 

Monophenols With Aldehyde Group 

p Hydroxy ben 
zaldehy de 

negativ e 

negative 

negative 

negative 

Anisic aldehyde 
(p methoxy 
benzaldehyde) 

With concentrated sulphuric acid alone or wath the reagents a weak lelluw 
biowai developed 

Salicylic aide 
hyde 

(ohydroxv 

benzaldehyde) 

■ Concentrated sulphuric acid alone or the reagents produce a brown yellow 
color, changing at once to deep orange red 

. ■ - _ „™r.,ro.7-o0 insoliiWe stickv msss Is formed 
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T\ble it — C o\T'j> 


Monophenots With Carboxyl Group 



MARQUIS REAGENT 

REAGENT \ 

REAGENT B 

ERDMANN S 

reagent 

negative 

SaJicjIic acid 
(o hydroxy 
bentoic acid) 

slowly develops red 

gradually develops 
pink changing to 
red 

graduall) develops 
salmon pmk 
changing to 
orange 

Aapmn (acetyl 
salicylic acid)| 

j 

slowJj develops red 

gradually devtlopSi 
pink, changing toj 
red 

gradually develops 
salmon pink, 
changing to 
orange 

negative 

m Hydroxy 
bentoic acid 

light jellow 

faint green 

! faint green 

faint yellow 

p Hydroxy 
bentoic acid 

jfamt orange 

fnmt salmon 
orange develops 

fnint orange de 
volops 

negative 

b Oxynaphthoic 
aeid^ 

soon becomes green 

brown changing to 
dark olive green 
which soon 
changes to dark 
ohvG 

brown changing 
rntiier slowly to 
obvo 

negative 


Monophenohe Ethers tftth Carboxyl Group 


Anisic ncid concentrated suJpliuric acid alone or ^\ith the rengents, a slight blue 

(p methoxy g:reca color dercloped 

bentoic acid) 


Esters and Salts of PhenoUc Aeuls 


Methyl 

salicylate 

slowly develops red 

gradually develops 
pink changing to 
red 

gradually develops 
salmon pink 
changing to 
orange 

negative 

Salol (methyl 

salicylate) 

rod soon develops 

brown orange 
cHang^ng at oncej 
to rod j 

develops salmon 
pmk gradually 
changing to 
orange 

Ught yellow Chang 
jng to light green 

Salphosahcylic 

acid 

slowly develops red 

gradually develops^ 
pink changing to; 
red 

gradunilv develops 
salmon pink 
changing to 
orange 

negative 

Sodium 

salicylate 

slowly develops red 

gndmlly develops 
pink changing to 
red 

gradually develops 
salmon pink 
changing to 
orange 

negntno 

Sodium or zinc 
phenolsul 
phonato 

salmon orange 
! changing to deep 

I orange red 

brownish orange 
gradunllv cbnng 
ing to ©range-red 

gradually develops 
' orange tint 
changing to 
orange red 

negative 


Viphcnols 


Pyrocatechan 
(o dihjdroxv 
benzene) 

dirty red changing 
to dirty purple 

dark brown chang ^ 
mg to brownish i 
violet then to < 
dark brown 

dark brown ehnng 
jng to dark 
brownish red with! 
blue edge above , 
level of solution ; 

brown changing to 
olive then to o!»\t 
green 

Adrenalins 
(o Dihydroxy 
phenol 

hydroxy ethyl 
methyl amine) 

becomes brown 

'stnkes dark brown 

I dissolves orange 
' brown 

'orange farown 

yeiiow 


concentrated eu/phuric add alone, jellow color formed 
*In sulphuric add alone tho solid particles strike a red color and rtnallj form a light 
yellow solution 
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Table II — Cont’d 



■\LARQUIS’ REAGENT 

REAGENT A 

REAGENT B 

ERDMANN 'S 
REAGENT 

Eesorem 
(m dihydroxt 
benzene) 

tellou changing to 
orange j ellow 
solution with 
scarlet flecks, 
gradually orange 
solution 

brown changing to 
scarlet watli 
deeper red flecks 

brown changing to 
dirty purple then 
deep blue, then 
solution red at 
edge, blue at 
center 

) ellow, violet de 
velops and 
changes to strong 
violet blue 

Orcinol (methyl 
resorcinol) 

j ellow changing to 
orange brown 

yellow brown 
changing to 
orange brown 

brown changing to 
brown red 

} ellow or brown 
} ellow 

Hydroqmnone 
(p diliydrotj 
benzene) 

brown 

bright orange soon 
changing to 
brown orange, 
then gradualh to 
orange red 

brownish purple 
changing to 
brown red 

brownish j ellow 


Ethers of Dipheiwls 


Luiacolfl 
(monomethyl 
ether of 
pyrocatechol) 

deep red changing 
to dull red violet 

dark brown chang 
mg to dark purple 

dark brown quicklj 
changing to dark 
red 

strikes green 
brown, dissolves 
brown 

Guiacol 

carbonate 

pink changing to 
carmine 

rose red changing 
to bright red 

develops pink 

negative 

EugenoU“ 

(allyl 3, 4, 
guiacol) 

becomes dark rod 
changing grad 
ually to brown 
then to dull 
violet red 

dark brown chang 
mg to dark 
purple red then 
dark brown 

dark brown chang~ 
ing to dark 
brown red 

strikes broivn 
yellow, dissolves 
deep orange red 


Ethers of Diphenols With Alcohol Group 


Vanillyii 

dark red changingi 

purple changing to 

dirtj dull iiolet 

red changing to 

alcohol 

to dirtj dull 

dark blue then to 


dull red violet 

(m methovj 
p hj drovj 
benzyl 
alcohol) 

\ioIet 

black 




Ethers of Diphenols With Aldehyde Group 

Vanillin 
m metliyovj 
p hydroxy 
benzaldehj de 

With concentrated sulpheric acid alone or with reagents a light i ellow 
color developed 

Piperonal 
(heliotropin 
anhydride of 
vanillin) 

With concentrated sulphuric acid alone or with reagents a j ellow coloi 
developed 

Veratralde 

hyde 

With concentrated sulphuric acid alone or wath reagents a yellow color 
developed 


Ethers of Diphenols With Carhoxyl Group 



J ellow orange 

browTi yellow 

1 yellow brown de 

J ellow 

(m methoxy 
p hydroxy j 

benzoic acid) I 

changing to 
orange red 

changing to green 
with yellow 
border 

velops gr'idu'illv 

i 



»In concentrated sulphuric acid alone a brown color appears 

«In concentrated sulphuric acid alone a deep oiange red is formed 

«In concentrated sulphuric acid alone a deep carmine red is formed 
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Triphenols 



3fU?Qt7IS' REKQE\'t 

FEAflEVT A 

PEAOENT B 

EBDMANN S 
KEAOENT 

Pyrogaliol (1, 1 
2 3 ttihy 
droxj, ben 
zene) 

bright orange red 
changing to dark| 
red brown 

1 

dark broun chang 
ing brownish red 1 

dark brown chang 
ing to reddish 
brown 

reddish changing 
at once to brown, 
then gradually to 
dull green 

Pliloroglucin 
(1, 3, 5, tnhj 
hroxy 
benzene) 

bright orange 
' changing to 

1 scirlct 

>clion cliangiDg to 

1 orange red 

particles red grad 
□ally dissolves to 
deep purplish red 

slightly yellow 


Triphenoh H »/A Carboxyl Group 


Gallic acid (3, 
4 6, trihj 
droxy 
benzene) 

, light brown orange 
changing to green 

1 brown changing tc 
dull green grad 
ually changing to 
dark red 

1 olive green chang 
mg to brown 

veJlow brownish 

Tanme aeidi 
(digaJJic acfd) 

orange brown 
changing to dark 
brown insoluble 
particles poor 
reaction 

dark brown in 
soluble particles 
poor reaction 

dark brown in 
soluble particles 
poor reaetjon 

pink brown chang 
ing to brown , poor 
reaction 

Salts of Tnp/t( nolle Jculs 

iMH 

mnn 

orange red chang 
ing gradually to 
brown orange 

orange changing 
> gradoall; to red 

light vellow brown 
: changing to light 
brown 

Clucosules Ttelding Phenols on Ilydrolysts 

Arbutitt (yields 
livdroqumone 
on h}dfol 3 Sis) 

brown 

[brown eh ingmg to 

; bromiish orange 

deep purple chang 

mg to brown 
QmcW> 1 

>ellow changing to 

brownish }eUow 

balicmis 
(yields on 
hydrolysis | 

saligenin or 

0 hydroxt | 

benzyl alcohol), 

strong red chang 
mg to dark dull 
red 

deep red 

brjglit scarlet 

I 

orange red 

Phlondxini* 
(fields on 
hydrolysis the 
pliloroglucin 
ester of 
p hydroxy 
flfropic uid) 

yellow chafigiJig to 
brown 

1 

brovm 

ted brown chang 
iitg to orange 
brown 

light vellow 

AscuJin (jields 
on hydrolysis 
flesculetme or 

4 5 dihjdroij 
coumann) 

With concentrated sulphuric ncid alone or with the reagents n faint vellow 
color develops 

Miscellaneous Compounds 

•Brucine 

negative 

strikes red dis 
solves without 
color orange de 

V clops changing 
io jeWow 

stnkcs red dis 
solves orange 
changing to vel 
low 

strikes red dia 
solves orange 
changing to 
yellow 


“In coTjcentrated «?ujpnurlc odd a brownl h >cIlow color 7e\elop3 
’In concentrated sulphuric acid alone a red color Is produced 
„ , In concentrated sulphuric add alone a Hffht jdJoTr color Icxelops nhlch chanycB to 
light orange 
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Table II — Cont'd 


Miscellaneous Compounds — Coat’d 



maequis’ reagent 

REAGENT A 

reagent b 

ERDMANN ’S 
REAGENT 

Diphenyl 

ammew 

negative 

intense deep blue 

intense deep blue 

deep blue 

a Naphtlnl 
amine 

1 

green or blue green 
develops 

brownish changing 
to dirty dark 
green, then to 
dark brown, then 
to dark brown red 
with violet tmt 

solution gradually 
becomes bght 
brown with 
lavender edge, 
changing to 
purple red, then 
slowly to deep red 

faint ;iellow, fad 
mg 

/5 Naphtlivl j 

amine 

deep blue develops, 
quickly changing 
to blue green 

beautiful blue soon 
develops, changing 
to deep blue green 
gradually 

jellow brown de- 
velops gradually 

faint jellow 

Benzidine 

With concentrated sulphuric acid 
changing to slight red de\ eloped 

ajone oi with reagents faint purple 

Phenyl 
liydrTzine 
hj drochlonde 

onnge soon 
develops 

orange yellow do 
velops, weak 
reaction 

becomes slightlj 
greenish 

yellow 

Tijutophnnei® 

indol 
a ammo 
propionic 
acid) 

broM n 

light brown 

vellow brown, 
chaiigng to 
orange 

yellow 

Ephednne 

negative 

negative 

negative 

negative 


”In concentrated sulphuric acid alone a light dull green develops 
”The reactions recorded are \erj weak 


and their deiivatives, tnphenols, and phenolic glucosides A biief discussion 
of the results obtained follows 

The foul reagents react with phenols, etheis of phenols, and other phe- 
nolic compounds 

The Marquis leagent is useful for phenols in general Most of them give 
red or brown colors 

Erdmann’s leagent gives comparatively weak reactions It may, how- 
ever, be used to verj^ great advantage with lesorcin, and is also of some use 
with thymol and various othei phenols 

Fulton’s Reagent A gives distinctive and striking reactions with the 
opium alkaloids, quite different from those given by Maiquis’ reagent With 
most phenols, howevei, it gives reactions similai to those with the Marquis 
reagent, and where this is the case it has no advantage over the latter 
Reagent A is easily prepared 

Fulton’s Reagent B requiies a little piactice to prepare properly, and has 
to be tested on known morphine and codeine (oi on a known sample of the 
substance for which the test is made) befoie it can be used In many cases, 
however, this reagent will be well worth the trouble of preparation It is 
useful for the opium allialoids, especially in testing for codeine or dionme With 
the majority of phenols the reactions aie very similar to those with the 
Marquis reagent or Reagent A Distinctii e and characteristic leactions, how- 
ever, are obtained with phenol, pxilenol, a-iiaphthol, ,8-naphthol, resorcin, 

and pyrocatechin 
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Adrenulm is a dipheuol Ephedrm behaves physiologicallj like adren 
aim, bnt it has no phenolic groups iiithin its molecule The formulas for the 
two eompounds arc as follows 


^ra(OH)CHNHCH, 

Adrenalin 


'^ra(OH)CH(CH3)NHCH3 

Ephedrm 


The similarity in the composition of the side chains in these two com 
pounds indicates the common factoi responsible for their resemblance in 
physiologic behavnor Prom our standpoint it is interesting to note that the 
nonphenolic compound, ephedrm gnes negatne reactions with our four re 
agents while adrenalin a diphenol gnes positive reactions The four re 
agents can, therefore be craplored for the chemical differentiation of adren 
aim and ephedrm 

Thyroxin, according to E C Kendall,- ‘ nas beUered to be a compound 
derived from trjptoplian Hann^ton - ’ bower er, lias recently proved that 
the thyroid hormone is derived from the phenolic ammo acid, tj rosin Ac 
cordmg to his researches thyrovm is a tctra lodo derivative of the p hydroxv 
phenyl ether of tjTOsm The formula of tins phenolic ether is given below 

I T 

HO _ / 0 — CHNH COOH 

^ \ ) 

The positions of the iodine atoms m tins ether molecule ^ 

termmed by Harmgton Barger- The iodine atoms occupj the 3 53 ,5 pos 
tions It LS interesting to note that the positive reactions 
thyroxin with the Marquis reagent and with Fulton s Reagent A “““ 
with Harmgton s findmgs m reference to the phenolic character 

The two nauhthylammes give good reactions with Reagents A and B 
the two nap y ,,,ffprent either or both of the reagents can be 

Since the color responses are ditterent, eiine 

used to differentiate the alpha compound from the 
of native reactions with all the four reagen^ This 

Lmed'Tilrom‘trophenoI, m n.trophenol p nitrophenol, ^tnn.trophcnol, d. 

mtro ammo phenol, m nitro the molecule render 

A comparatively large number o ? ^^otPymol (thymol iodide) do 
the reagents inert Tribromopheno^ the other hahd! o chlorophenol, p ehloro 

not respond to the four reagents On tn , 

phenol, and m chlorophenol have been found to be 
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TYPES OP REACTIONS 

A great variety of efteets aie obtained ivitli the foui reagents 
With morphine and 'vvith codeine each of the leagents give a diffeient 
leaction, although the leaction of Eeagent B somewhat suggests a veiy sensi- 
tive Eidmann reagent Reagent A gnes a leaction entiiely different fi om 
that of eithei the Marquis leagent oi Eeagent B 

With osydimorphine the leactions of Reagents A and B are similar, 
and beai a general resemblance to the Eidmann leaction, but all are entirely 
different from the reaction with Marquis reagent In this case it will be 
found that adding any oxidizing agent along nith the Marquis reagent, 
such as a small crystal of potassium peimaiigaiiate oi chromate, will change 
the reaction entirely and make it similar to that of Reagent A This is not 
the case with moiphine oi codeine 

With m-ciesol, and with many other phenols, including m-xylenol (2), 
carvacrol, veratrol, and phenetol, the leactions of the three reagents con- 
taining formaldehyde are ver}’’ similar, ivhile Erdmann’s reagent also reacts 
The colors with the formaldehyde reagents aie usuallj" red or brown 

With lesorcin, and with a number of phenols, including p-xylenol, thymol, 
phenol and anisol, the reaction of Reagent A is very similar to that of Mar- 
quis’ leagent, and usuallj'^ less distinctive, nliile the leaction of Reagent B 
IS decidedly different, and the most distinctive of the foui 

Salicylic acid and similai compounds do not leact with Erdmann’s 
leagent, and the reactions with Reagents A and B are weaker than with the 
Marquis’ reagent Brucine and diphenyiamine do not react with Maiquis’ 
reagent, but with Reagents A and B gum reactions similar to those nith 
Erdmann’s reagent 

POSSIBILITY OP MISTAKING A PHENOL FOR AN OPIUM ALKALOID 

With Maiquis’ reagent most of the opium allialoids give purple colors, 
while most of the phenols gne red oi brown However, some phenols do give 
purple colors 

A number of phenols have been found which give with Maiquis’ reagent 
reactions more or less Idee those of moi-phnie These include pywocateclun, 
guaiacol, vanillyl alcohol, and veratrol These substances, however, all give 
precipitates on diluting the reaction-mixture with water, while morphine and 
codeine give clear yellow solutions We have not confirmed the previous 
observation that p-cresol also reacts like morphme 

Eeagent A gives a veiy valuable specific reaction with morphine The 
reactions of phenols in general aie quite different It is probable that no 
compound exists which gives the same reaction as morphine with this reagent, 
save, of course, such closely related derivatives of morphine itself as heroine 
Only one compound, ^-naphthol, has been found as yet which gives with 
Reagent A a reaction at all similar to that of codeine 

With Reagent B codeine gives a distinctive and characteristic reaction 
Again ^-naphthol shows a certain lesemblance, while di-phenylamine might 
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easih be mistaken for codeine so far as this one reaction is concerned 
Reagent B is not of mneh ■\alue for morphine 

The three reagents containing formaldehyde identify not only morphine 
and heroine codeine and dionme but also oxj dimorphine, apomorphine, 
papa\erine, and narcotine Bj considering the reactions of these opium 
alkaloids with the three reagents it should be possible to identify each of them 
beyond a reasonable doubt 


StJMMARY 

The Marquis reagent, the Erdmann reagent and the Fulton leigents 
react with phenols, ethers of plienols phenolic alkaloidb and other phenolic 
compounds They can be appbed in a practical way to identifv these com 
pounds 

These reagents are not absolutely specific for phenols, since certain non 
phenolic compounds a and naphthvlamine phenvlhj drazine and tr^pto 
phan, also yield reactions 

The presence of the aldehyde group m the phenol compound inhibits the 
color reactions obtained with the four reagents 

The presence of the nitro group is also inimical to the formation of a 
color reaction 

Tnbromophenol and di lodothymol do not respond to the four reagents 
but the raonochlorophonols have been found to be reactive 

The four reagents can he utilized to differentiate the opium alkaloids, to 
distinguish the phenolic hormone adrenalin from the nonphenohe compound 
ephednn to distinguish tyrosm from the nonphenohe ammo acids, and to 
differentiate alpha naphthylamine from the beta form 

The three reagents containing formaldehyde are the most valuable Erd 
mann’s reagent gnes comparatnely weak reactions 

Some of the phenols give some reactions similar to those of morphine 
codeine or other opium alkaloids However by using the three formaldelnde 
reagents, or all four reagents, it should be possible to identify morphine 
codeine, ovydimorphine apomorphine, papal erinc, and narcotine beyond i 
reasonable doubt 
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NEW IIETHOD POE RECOEDING MINUTE FLUCTUATIONS OF 
FLUIDS IN CAPILLARY TUBES WITHOUT A FLOATER*' 


By IMaurice Muschat, M D , Philadelphu, Pa 


T>E CORDING fluctuations of liquids becomes quite a problem when the 
manometei is a capillarj'’ tube and the excuisions of the moving fluid level 
are small A floater cannot be used in sueli cases 



Pie 1 — Complete outat of the recording: camera 

While wollang on the eonti actions of the milking muscle of the kidney, 
the necessity aiose foi obtaining a peimanent lecoid of the up and down 
movements of the fluid in a capillaiy, and we therefoie devised the foUowing 
apparatus 

An ordinary revolving drum was used A metal box with a removable 
lid was constructed, measuring in width and height 2 cm more than the re- 
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nncORDINO MIVUTE FLUCTD ITION"; OF FLUIDS 

lohing drum T«o openings uero made one in the center of the bottom, the 
other in tlie middle of the lid in ordei to permit the central axial rod of the 
drum to carrj tlic ci lindei inside of the metal bo\ On the frontal side of the 
bo\ a slit, extending all the down was made ivith a lateral sbdmg bar to 
make the slit as wide as desired A metal strip slides over the slit and completelj 
darkens the inside of tlio box (Pig 1 ) 

The box nith tlie leiohmg driun inside of it fits into the main drum 
stand by means of the lower end of the axial rod which falls into the slot, and 
the upper end which fits into the aim of the stand and is fastened by means 
of a screw (Pig 2 ) 

The box containing the i ci oh mg drum is casilj remoi ed from the stand 
and carried into a dark room where it is loaded A piece of bromsilver paper 



Fla — Recordina camera taken apart to show the various parts 

having been cut to the size of the drum is now put around the removed drum 
and held in place by two rubber bands The drum is then replaced in the 
box b} sUding it over the axial rod. After havnng reached the bottom of the 
box, the dixim is brought up for about 2 cm and the upper holding screw 
tightened The hd is then fit over the top and the outer screws tightened. 
The box can now be taken into the light and put back on the stand ready for 
use Having thus constructed the rcceivung camera, the problem was to have 
something on top of the movnng fluid in the capillary in order to get a white 
or black hne on the recording paper 

Capillaries with a diameter of 0 5 mm aie entiielj too small to carry 
any kind of a floater, even a small piece of dark glass sticks to the walls of 
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the tube A diop of a yellow liqiud lighter than water and insoluble in water 
oating on top of the moving liquid of the capiUaiy would answer the question 
At a suggestion by Di E Wagnei of the Depaitment of Chemistry these 
requirements were met by using a solution of azo-benzene, a dark yellow oigaiuc 
substance, dissolved in benzene This solution does not mix with water, and 
being reddish-yellow in color excludes the penetiation of any light through 
the floating drop 

It IS also w'oith noting that the azo-benzene itself is entirely insoluble in 
water, winch gives the assurance of the jmllow drop not mixing with the im- 
portant oxygenated physiologic solutions used in the expeiiment and in this 
wmy eliminates the possible interference wath the actual preparation The solu- 



Plg^ 3 — ^Recording camera In action In conjunction iv ith a constant temperature bath 

tion of azo-benzene in benzene is aspirated into very fine capillaiies ivliich fit 
into the manometer tube Having sealed one end, these loaded capillaries are 
kept ready for use 

After having prepaied the mam part of the experiment and being ready 
to record the obtained fiuctuations, one of the small capillaries wnth the yellow 
liquid IS inserted into the upper end of the manometei tube and brought down 
until It leaches the fluid level, the upper end of the capillary is then bioken 
off and the yellow liquid is permitted to run out on top of the manometei 
fluid In order to obtain a good recoid, it is best to put in a yellow column of 

1 cm in height . 

The capillary manometer is now brought close to the recording box and 

pushed into the fiontal slit (Fig 3 ) Black paper stiips aie being used to 
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co\cr the uppci and lowei p^rts of the slit, i^hcie tin. pcnetiation of light is 
not desirable A piece of metal strip with a 05 mm sht slides m fiont of 
the manometer to reduce the light and to obtain a clear picture A 60 watt 
frozen bulb is used facing the bo'? at a distance of 30 cm The opening of the 



lamp shade is co\ered with a piece of pasteboard ivith a cential opening of about 
3 cm m diameter 

After the capillarj mauometenc tube has been set into the slit of the box 
the proper screening accomplished the light tumod on and focused, the drum 
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SoTS lecoidmg eveiy movement of the yellow 

easily be ti o^viows that movements in several tubes could 

easily be lecoided in this way simultaneously 

haidlv’lZ^w/fl “’’’’“'‘f 'a'’’®" “ '•"'tafom we 

haidly noticeable, the second wheio stronger movements weie seen The time 

iTft ont oAV"T something 

in iiont of the slit eveiy minute ° 


AN APPARATUS FOR AUTOhLATICALLY ELICITING AND 
RECORDING THE ACHILLES JERK^ 


By W W Tuttle, PhD, Iowa City, Iowa 


^ I ^HE susceptibilitj’' of the deep iefle\es to clianges in the neuromuscular 
mechanism has bi ought foith a vast amount of research dealing with the 
factois lespousible for these changes Up to the present time most of the 
quantitative investigations have been based upon the Icnee jerk of both ammal 
and human subjects It has been demonstiated in tins laboratory that the 
Achilles joik is just as leliable as an indev to neuiomuscular changes as is the 
knee jeik Puithermoie theie are a iiumbei of advantages in favoi of using 
the Achilles jcik 

For the quantitative study of the Achdlcs jeik an apparatus has been de- 
vised using pimeiples identical to those involved in the appaiatus developed 
foi the eliciting and lecoiding the knee jcik (Tuttle, 1924) 

The appaiatus consists of the followung three paits (1) the stimulating 
unit, (2) the subject unit, (3) the iccoidmg unit 

The Stimulating Unit — The details of this unit aie shown m Figs 1 and 
2 Essentially it consists of a motor, gcar-bo\, tupping device and stimulating 
hammei mounted on an adjustable stand The speed of a 1750 R P il motor is 
1 educed to 10 RPM by means of a worm gear This reduction necessitates a 
ratio of 1 175 betiveeii the iiiimbei of teeth in the worm and the number in the 
gear To reduce the noise the woim gcai lUiis in grease A wooden wheel 
8 inches in diameter is attached to tlic shaft of the gear The stimulating 
hammer is mounted in beaiings so tliat the hammci handle extends past the 
pin placed near the edge of the wooden wheel As the wheel turns the pm 
engages the hammei handle, lifts the hammei, diopping it when the pm ceases 
to engage the handle A stop suppoits the hammei when the machine is not m 
motion 

The appaiatus is flexible with legaid to botli rate and stiength of stimuli 
The hammer handle is provided wutli a w'eight which selves to vaiy the strength 
of the stimuli as its position witli relation to the fulcium is changed An in- 
crease in the late of stimulation is brought about by adding a pm to the 
tiippmg wheel If an additional pm is placed exactly opposite the one already 

the Depaitment of Plnsioloej State Unnersitj of Iowa Iowa Cltj 
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111 the niieel the late of stimulntion is umlormh doubled A rheostat in tlic 

motoi circuit senes to control tht speed of the motoi Ba adjusting this 

iheostat one ma} secure anj dosned speed slouci than 10 R P Jl 

The Subject Unit — Aitliough detailed drawings of this unit irc not in 
eluded, the airangcment of the leg and foot foi the delneij of tht stimuli 
to the Achilles tendon is sliowm in Figs 1 and 2 The subject is placed m a 

prone position on a well padded table A support is fastened to tlie table to 

hold the leg and foot secuic In oidei that the mcmbci nnohed mT\ be fitc 
lo move, the obscijei is placed so that his foot c\tends well o\ei the edge of the 
tabic This posit|5n is also advantageous since it is at once svutablc foi the 
application of the stimuli and the recording of the icsponsc The stimulating 





Fit 1 A Hammer support B fulcrum of the lianmior I, \\ormBcar G gearbox Jl 

liammer L T clamp 

Fig 2 M Jlotor V leg support P Bheo<5tat S adjustable stand U -n eight 

Pig 3 — F Kj mograph / guide pullcj J guide pullej K Iron stand 

unit is placed in proper pioMmitv to the Achilles tendon and adjusted to the 
position suitable for the expenment 

2 he liecoiding C/aif— This unit is sot at the subject s head Its details arc 
showai in Fig 3 The leeord is made bj attaching the toe of tlie shoe to i 
lecordin^ stjlus as shown m Figs 1 and 2 A T^limp is fastened to the sole 
of the shoe close to the heel Stout fish line lains from a hole in the T clamp 
Under the table thiotigh guide pullej s to a rubber band suspended fiom an 
iron stand 

The impoitanee of uniform tension on the too is oasilj denionsti itod h\ 
varjing tins factoi It is evident that vvitiun limits an incicasc lu tension lu 
creases the extent of the icflcx In older that such a determinant inav be 
controlled a pointer is attached to llie line and a millimeter scale is f isteiud to 
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the non stand By adopting a uniform position for the pointer on the scale 
one controls the factor of tension. 

The mord is made on a slowly moving kymograph equipped with a clock 
lelease When the jerk is elicited, the recording stylus is drawn down making 
a record comparable to the one shoivn in Fig 3 When the toe returns to its 
original position, the elasticity of the rubber band pulls the stylus back to the 

base-hne Since the base-line is at the top, the records aie read from right to 
left 


The displacement of the toe represented by vertical hnes on the record 
furnishes an index to the extent of the reflexes A mathematical index is estab- 
lished by finding the average in millimeters of a given number of responses 
For all practical purposes ten stimuU pei minute are delivered over a period 
of ten minutes This gives a fair sampling of the responses of a subject 


SUMMARY 

An apparatus has been devised for automatically eliciting and recording 
the AchiUes jerk It delivers uniform stimuli at a constant rate to the AchiHes 
tendon The displacement of the toe of the foot recorded as vertical hnes on a 
slowly moving kymograph furmshes the index to the extent of the reflex A 
mathematical index is established by finding the average height in millimeters of 
a given number of responses 
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A NOTE ON THE STANDARDIZATION OP ANTIGEN FOR USE IN THE 
COMPLEMENT-FIXATION TEST FOR SYPHILIS^ 


By a Schaible, AB , Albany, N Y 


D uring the past year or more, in standardizing antigens for use in the com- 
plement-fixation test for syphilis, considerable difficulty has been experi- 
enced in preparing successive cholesterinized extracts of uniform sensitivity by 
a method similai to that of Neymann and Gager ^ Beef -heart tissue, which 
was used as the basis for these antigens, appears to vary m the lipoid content 
ivith the result that two antigens prepared by the same method from different 
lots of beef hearts frequently varied in sensitivity Several successive antigens 
prepared by the same method were all less sensitive than the standard antigen 
As It was thought that possibly the ether extraction had been somewhat exces- 
sive. in one or two subsequent antigens, a less thorough ether extraction was 
employed ivithout, however, improving the quality of the resulting antigen 
An attempt was made to bring one of these less sensitive antigens up to standard 
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bj mciea&ing the percentage of cholestcnn \\ith which it was reinforced, and 
It was found that quite maiked increase m the cholestcnn content had little 
effect in increasing its scnsiti\it% 

In Mew of the possibility that the lacl of sensiti\it\ of these antigens was 
due to oveiconccntratioii lathci than undeiconccntiation of lipoids, one of the 
less scnsitnc antigens was diluted with an equal pait of absolute alcohol and 
then icinfoiccd with the 0 4 pei cent cholestcnn loiitincK employed The 
oidmary dilutions in salt solution wcit made and the antigen wis compared 
with the standaid in a laige sints ot tests with ^i itifMiig lesiilts Of five 
bundled and sixty compai ituc tests theic was appiovimate agieemcnt in the 
results obtained with the two antigens in 96 G per cent 

When seicial of tlie other less sensitne antigens wcic ticatcd in the same 
wa>, the scnsitnity of one was mcrcisid to that of tlic standaid antigen b\ 
tlic addition of an equal p ut of nholio) anotliti ictiuiicd one and one half parts 
of alcohol to bring it up to the standard and wlion two pai’ts weie added, it 
became more sensituc \(-t, when the standaid antigen was diluted yvith an 
equal part of alcohol Us scusituitj lemmncd unchanged Tims, it appears that 
m some antigens the optimum concentiatiou of hpoids coy cl's quite a yvide lange 
In all, fiyc antigens diluted yyith alcohol ha\c now been compared with the 
standard in a laigc seiics of tests and their sensitiyitj his been succcssfullj 
adjusted bj the addition of fiom out to one and one half jiaits of alcohol 

The incicasc in scnsitiMt) of tlic alcohol-dilutod antigens appealed to bo 
due, to some extent, to an iiiciciscd mstubi!it> of the final dilution in salt 
solution, as the dilutions of tlicse antigens tended to become anticomplementary 
after thej had stood for scycral houi-s Tlie incieaso in anticomplementarj 
effect yvas more marl ed with some pools of guinea pig complement than with 
others The dilutions were alwajs satisfacton for as long as two hours and 
in most instances considerably longer It is yyise tbcieforc to prepare a 
fresh dilution if an> tests no to be made aftci the antigen dilution has been 
standing foi a peiiod of moiaj than two hoius It is also advisable to giyc 
all antigen dilutions a period of nppioximatch fifteen minutes after dilution 
^th salt solution to icach a state of colloidal equilibrium 

This method of increasing the sensitivitj of an antigen by dilution ynth 
alcohol, which has been described in connection with the precipitation test, 
seems of sufficient importance to justify publication of its application in stand 
ardizing antigen for use in the complement fixation test 
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A COaiPAEISON OP THE RESULTS OP MEINICRE, IvAHN, AND 
WASSERJLA.NN REACTIONS^ 


El He&tcb a Austin, BS , and Margaret j\r Prei, Rochester, N Y 


A MONO tile numeious pi eeipitatioii tests used foi the seiodiagnosis of syphilis, 
n the Memicke tuibidity leaction has been y ell lecorameiided on account of 
Its lehabihty and simplicity This test has had a uudespread use in Euiope 
and IS appaientlv gaining favoi m tropical eountiies In the liteiature of 
this country, however, theic aie only a few reports of the results of compaiatne 
tests with this piocedure and the complement hxatioii and flocculation tests 
used to obtain sciologie eudctice of sy philis This papei adds to the mfoimation 
on that point by ptesciiting the lesults of a series of paiallel tests yuth the 
Wdssetmanii, Kdhii, and Meinickc leactions on 1000 specimens of blood serum 
In the couise of its development, the Mcinieke test has undeigone a numbei 
of modifications Of tliesc, the one which is now coming into more geneial 
use IS knomi as the TR oi tuibidity icaction It is desciihed bi Meinicke’ in 
a paper published in 1927 m the Journal of L\bor\tor\ and Clinical Med 
ICINE This article deals with the development of the test, and gives a bibli- 
ogiaphy of papeis repoiting e\peiiences mth it in attempts to evaluate its 
simplicity, specificity, and sensitiveness 

Among the lecent ai tides not cited bj Meiniehe, i\c have found only thiee 
which repoit a compaiisoii of the Wassermaiin, Meiiucke, and Kahn tests 
Ruedigci* lepoited e\amining 311 consecutive specimens Avith his modifica- 
tion of the Wasseimann test, the Kalin test, and tlie Memicke test mth about 
87 pel cent agi cement between the tluee tests In a second papei, RuedigeP 
lepoited the examination of 265 consecutive specimens vith a Kolmer-Wassei- 
mann test, Ruedigei -Wasseimann test, the Kahn test, and Memicke test There 
nas 815 per cent agi cement between the foui tests, 91 6 pei cent between the 
Kolmer- Wasseimann, the Kahn and Memicke tests, 86 8 per cent between the 
Ruediger-Wassermann, the Kahn and Memicke tests This lower percentage 
was due to the greatei sensitivity of the Rucdigei -Wasseimann test Schmidt 
and Ziclcmaiin'^ reported the results of 500 consecutive specimens examined by 
the three tests rvith 96 2 pci cent agi cement The Wassermann and Kahn re- 
actions agreed in 97 per cent of cases, the Wassermann and Memicke in 97 6 
per cent, the Kahn and jMemicke in 97 8 per cent They concluded that “the 
Kahn test in this laboratoiy has not been so sensitixe as either the Wassermann 
or Memicke turbidity leaetions, and in one case a false positivity was obtained 
The clinical evidence in this study indicated a higher degree of specificity for 
the Memicke turbidity reaction than for the Kahn test ” 

There are a number of reports comparing the results of the Wassermann 
and Memicke tests Ledeimann=> m an examination of 504 serums found 93 
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pel cent Tgrecmcnf Rubcusttin nnd Suiiez'' repoitcd 90 pci cent agreement 
111 490 serums, tliei concluded that the 'llcinicl e tost was specific in eases 
with strong reactions hut a little less scnsitiic than the 'Wassermann, and that 
doubtful reactions iieic not ahiajs specific Saunders' lepoitcd 94 5 per cent 
agreement in 1000 blood semms examined Brugh, Landon and Laird* examined 
500 specimens finding about 95 per cent agreement betiiccn the tests Blum 
beig* reported 98 jiei cent agreement in 1500 specimens Jlefford'* lepoiled 
that in an expciicnce of oicr 3000 tests, he found the Jteinicke reaction moie 
reliable because it iias moio scnsitiic than the Wasseimann test A positiic 
icaction oceuiied eailicr and persisted longci in treated cases The Jleinicke 
test gaic positiie leactions in late or recurrent sjTihilis when the IVasscrmann 
test Mas ncgatii e C loss" reported 916 pci cent agreement in 1500 seiums 
Rucker and Itliitbi' icpoited 91 per cent agreement in 254 scrums using an 
antigen prepared bj themselves and 90 per tent agreement ni 160 seiums using 
Ireinickc's OMai leagcn Thej considered the Meinicke test easier to perform 
and to read than the Kahn test In their opinion the value of the lleiniekc 
test Mas "mainh for orient ition the progress of treatment being contiollcd b\ 
the IVassormann test with oi without Mcinicke s reactions as confirmatoi*j cm 
donee ” Borowskja'* found 98 pel cent agreement between the two tests in 
an examination of 548 scrums 


Our series consisted of 1000 scrums the majorit) of which were chosen 
litcause thev gave positiie reactions with cither or both the IVasscrmann or 
Kahn tests, which arc earned out loutinclj m oui laboratom The scrums were 
clear, neither distinctly hcmoljzcd nor cbjlous thci weie inactivated for one 
Iialf houi at 55 to 56° C aftei being Mithdiawai fiom the clots If used 
twentj four hours, or more later thej weic lehcated at 55 to 56° C for ten 
minutes Meinicke' adi isod using unheated serum while llefford" found that 
niactnation of the scium made little difference in the results^ The IVasscr 
mann test was regarded as our standard and Moinickc or Kahn tests not 


agreeing ivitli it, weic lepcated 

The technic used in the lYasscianann test was similar to that used in the 
New Yoik State Laboratoi-j The total lolume of the test was 0 5 ec, le 
one tenth that of the original Wassermann test All reagents were diluted in 
accordance wath preliminary titrations so that a quantity of 01 ce might be 
pipetted in the test The complement was titrated dailj with 5 per cent sheep 
cells sensitized wath two units of amboccptoi and two units of complement 
Mere used in the test Each specimen was tested wath two antigens an aleo 
holic extract of beef heart, reinforced with 0 4 per cent cholestcrm, in ad 
dition to this antigen, for about 200 of the 1000 tests a eiudc aleoliol.c extiact 
of beef heart was used, for the rest we have used an acetone insoluble extiact 
ot beef heart prepared according to Bordet s method Antigens and amboceptor 
were supplied bj the State Laboratom at Albani, New York The tests wat i 
both antigens were kept for four hours at 3 to 6° C foi the period of fixation 
Flic pel cent sheep cells, sensitized with two units ot amboccptoi were then 
added and the tests placed in the water bath at 37° C, for fifteen minutes 
(until controls with serum alone and antigen alone showed complete hem 
oljsis) Readings weie then made using a color standard all tubes showing 
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2+ or moie being centrifugabzed, and the percentage of inhibition of liemolysis 
lead from the supernatant fluid About 150 tests were done each day 

The Kahn tests ^Yele peiformed with antigen prepared in our laboratory, 
Di Kahn \eiy landly checlang our titiation The method used differed fiom 
the regular Kahn techiiic^^ only in the use of a two-tube mstead of a thiee-tube 
test, omitting the tube containing 0 05 ce of antigen This was done in order 
to secure uniformity j\Iany specimens did not provide sufficient serum for 
three tubes In addition, from 5 to 10 per cent of the Kahn tests were one- 
tube tests, using 0 01 c c antigen mixture and 0 1 e c of serum The result 
ivith these proportions of serum and antigen appiovimated the lesults of the 
two-tube test All tests were read by two workers 

The Meinicke technic w'as that outbned bj' Mefford,^“ and the antigen was 
obtained from him In \iew of the statements of Meinickc and other s^= that 
the efficacy of the antigen is dependent upon the propeities of certain prepara- 
tions of balsam of Tolu, we did not attempt to prepare the antigen in this 
laboratory One e c of antigen was placed in one 15 cc centrifuge tube, and 
10 c c of 3 per cent salt solution in another, the two tubes w'cie put in a 
water-bath at 40° C to 45° C for not less than ten nor more than twelve minutes 
During this period, 02 cc of each serum to be tested was pipetted into 
a tube The foiniabn control was omitted At the specified time, the 
antigen and saline were mixed by pouring the saline into the antigen, and 
back and forth twuce One cc of antigen mixture was added to each tube of 
patient’s serum, while still wann The tubes w-ere placed in the dark at 
room temperature for one lioui and then read The positive reactions showed 
varjung degrees of opacity We did not lun controls in this senes of tests, 
but examined the serums themsehes for cloudiness, in case of doubtful read- 
ings We read the tests, sitting at about four feet from the wnndow^ holding 
the rack of tubes agamst the light To one accustomed to reading Kahn tests, 
the Meinicke leadings were comparatively easy All tests w^ere read by two 
workers The tests w^ere then left overnight at room temperature, and w'eie 
read agam After this period negatives appeared as unchanged, wlule strong 
positives (4+) had a clear fluid and heavy sediment, and 3+ and 2+, were progies 
sively less clear 

PRESENTATION OF RESULTS 


For our tables, 2+, 3+, and 4+ leadings have been grouped as positive, and 
±, and + as doubtful 

Table I show's the results of the three tests on 1000 specimens examined 
There appears to be very little difference in the results obtaind by the three 
tests The Kahn test shows a slightly smaller number of doubtful reactions, 

as read by us t 

Table I 


Positive 

Doubtful 

Negative 


Results op Tests on All Specimens 


W ASSEEMANN 

llEI'^ICKE 

KAHN 

564 

52 

560 

59 

560 

41 

384 

381 

393 

1000 

1000 

1000 
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Table II sho^\s the percentages of agreement between the three tests, and 
between each pair of tests The percentage of agreement between the three 
tests IS 81 5 per cent, which is lower than that apparently indicated by Table I 
This IS due to the fact that seicial specimens gave positive reactions with two 
of the tests while failing to react vnth the third Agreement between the 
"Wassermann and Kahn tests and between the Mcinieke and Kahn tests appears 
to be about the same, while tliat between the Wassermann and lleimcke tests 
IS somewhat lower 

Table II 


Percevt\oes or Aoreeaiest Betw efn Results or Tests 


Agreement 





Positive or doubtful 

Negative 

^10 

30^ 1 




Total Agreements 

Hlo 815% 1 

892 89- n 

8o8 S > 8% 

8S1 88 1% 

Disagreement 

VVR pos or doubtful K neg 
"WR “ M 

K ‘ \\n 

K * < M 

M << ‘ IVR 

M * • K 


^9 

49 

G9 

! 

66 

: 5? 

Total Disagreeraeuts 

185 l« T 7 

los 10 8% 

142 14 2% 


1000 100 0/4r , 

Kmo 100 0^ 1 

mummaa 

[mSu333 


Table III 

CORBEL.\TION Of RESULTS WlTH HISTORIES 


houttne Cajiea 

WR. il E 


PositxvL or 

doubtful 

192 

38 3% 

206 

41 1% 

193 

38 5% 

Negatire 


309 

61 7% 

295 

58 9% 

308 

61 5% 



501 

100 0% 

501 

100 0% 

501 

100 0% 


Untreated Cases and Cases 

TJ tfh Suffffesttic Bistorxes 





WK 


M 



K 

Positive or 

doubtful 

74 

69 8% 

78 

73 6% 

70 

717% 

Negative 


32 

30 2% 

28 

26 4% 

30 

28 3% 



106 

100 0% 

106 

100 0% 

106 

100 0% 




Treated Cases 






vvb. 




K 

Positive or 

doubtful 

350 

891% 

335 

85 2% 

338 

861% 

Negative 


4o 

10 9% 

58 

14 8% 

55 

13 9% 



393 

100 0% 

393 

100 0% 

393 

100 0% 


We divided the thousand specimens accoiding to histones into (1) routines, 
(2) untreated cases and those with suggestive histones, and (3) treated cases 
Routines included those witli no history , oi a Justorj not suggestive of syphilis 
Wc purposely selected the grcatei number of our specimens from among those 
giving positive readings watli the Wassermann or Kalm test, as stated prenouslj 
Table III shows the lesults of the three tests on the specimens so grouped 
In routine cases there appears to be almost complete agreement between tlie 
Wassermann and Kahn tests, which show a smaller number of positives, than 
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does the Meimcke test, m luitieated cases or those with suggestive histones, 
the results with the three tests agree veiy closely, while in treated cases, the 
Wassemann test is moie sensitive than the Meimcke and Kahn tests, which 
agree closely Briefly, the Wassermaiui test demonstiates its equality -mth the 
other two tests, with the thiee classes of specimens, and a slight superiority to 
both, in treated cases 

SUMMARY 

Our percentage of agieement between the thiee tests, 81 5 per cent was 
lowei than the figuies presented by Ruedigei, 87 pei cent and 86 8 per cent, 
and by Schmidt and Zickmaini, 96 2 per cent This may be largely accounted 
for by the fact that our senes contained a much smallei number of specimens 
which were negative by all thiee tests 

Our percentage of agieement between the Wassermann and Meimcke tests, 
85 8 per cent, was also lowei than that repoited by others The leason given 
above may account for the disci epancy The cases which disagreed were about 
equally divided between the two tests 

The Meimcke test showed a few moie positive leaetions mth routine speci- 
mens than either the Wassermann or Kahn tests We have not yet determined, 
from climcal or othei sources, whether or not these were "false positive" 
results 

In cases with histones suggestne of syphilis and untreated cases of syph- 
ilis, the results of the three tests agreed closelj’’ 

In treated cases of syphilis the Meimcke test was as sensitive as the Kahn 
test while both were somewhat less sensiti\e than the Wassermann test 


CONCLUSIONS 

The results of the Meimcke ’s turbidity reaction in the serodiagnosis of 
syphilis compare favorably mth those obtained mth the Wasseimann technic 
recommended by the New Yoik State Laboratory The test is less sensitive 
than the complement-fixation reaction In our opinion, it should not be used 
to supplant the Wasseimann reaction at present Its cluef advantages, as 
compared mth a complement-fixation test, aie the facility mth which it may 
be set up, and the simplicity and inexpensiveness of the reagents and ap- 
paratus required 

The results obtained with Meimcke and Kahn tests are closely parallel 
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A RAPID STAIN FOR THE DIRECT MICROSCOPIC 
EXAJHNATION OP MILK* 


Bi Norris H Enn Bb (Utoibnd) Baltimore Md 


T he direct method for the enumeration of the bacteria in milk, commonly 
knoMii as the Breed count lias been greatly facilitated in the use b> us of a 
special stain ■^hich eliminates many of the time consuming features of the older 
method, and simultaneously impro%cs the accuracy of the examinations 

In the origin il Bleed method 0 01 cc of milk is deposited upon a glass 
slide, spread o\er an area of one square centimeter dried, and then stained by 
a process requiring separate operations of defatting fixation and dceolonzation 
Attempts have been made by others to shorten tins technic Neiman has 
recently published thiec formulas attempting to combine all the pioeeduies 
outlined in one operation We have not found these stains absolutely satisfactory 
because considerable difficulty mos experienced in obtaining completely defatted 
milk films Mithin a reasonable time 

The following simple technic is submitted tliercforc foi the appro\al of 
technical workers in the actne milk laboratory Its simplicity is also an 
^dv'lntagc in the academic laboratory The milk film is prepared as outlined 
abo\e The preparations arc dried in a warm place upon a lc\el surface and 
piotected from dust In order to prevent noticeble growth the d^ung should 
be accomplished within five to ten minutes but excessive heat must be avoided 
01 the di*y films mav crack or peel from tlic slides during later handling AVIicn 
dry, the slides are placed in a staining solution havung the following composi 
tion 

Formula 

Etlicr (sulphuric) uO c c 

Methjl Alcohol (absolute) 50 c c 

Metlivlene blue (preferably certified) 0 5 gm 

Add the dj e to the im\ed alcohol and ether When dissoh ed filter through 
paper The stain js then read} for use Keep in a tightlj stoppered bottle 

From the Bureau of BactcrIolOF\ Mnrjland State Department of Health 
Recei\ed for publication Juno ? 1? 8 
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Tlio slides ale placed in tins staining solution for one minute Tlic\ ait 
then nnsed genti^ but thorouglilj m ^\ate^ and diied in an ’When com 
pletelj dn, tlic\ maj be examined mth the standardized microscope as dcsciibcd 
in Standard Methods of Milk Analysis of the American Public Health Associ i 
tion 

The preparations arc defatted, liNcd and stained in one opention Theu 
IS shaip differentiation between the bacteria and the background Leucoc\tcs 
are -uell stained The figures illustrate tj-pical micioscopic fields stained bi 
this method Fig 1 is taken from a microphotograph of a pooled specimen of 
milk having a Iiigh bacterial content Fig 2 is from a routine specimen of 
milk showing a long chain of streptococci 

SLMM \R\ 

1 A one solution stain capable of defatting, fixing and staining milk films 
in one minute lias been described 

2 The direct microscopic count of Inctcna in milk is greatl> facilitated bi 
the use of this stain 

REFERFNCES 

3 Standard Methods of Milk AnaKsis \mcric8n Public Health Association, Ld 5 102/ 

2 Newman P W One oluiion technique for Direct Micro copic Connting of Bacteria 
in Ifilk r roc ''Oc bsper Med i. B ol 24 ID-' 


THE WILHITE bTAIiV FOR NEGRI BODIEb* 


By b "SV Bohls, M D , Austin, Texas 


T he following formula for staining negn bodies in rabic brains was devel 
oped bj Dr J T AViIhite Director of the Texas State Pasteur Institute 
of Austin Since his death in 1927 we have continued to use it with great 
success 

The formula is as follows 

Methylene Blue 0 9 gm 

Kosanaline Violet 1 5 gm 

Glycerine l2o 0 c c 

Methyl Alcohol 12o 0 cc 

Mix shake and let ripen Make impressions from the Ammon s horn on 
a glass slide, then take ten drops of the stain m ith 20 c c ot 1 50 000 KOII 
and stain tno minutes with heat Drj and examine under the microscope 
The Negri bodies will take the acid stain Alwais make fresh stun eieri 
morning 

Pasteur Ikstitcte. 


Recelced for publication Maj 4 19 8 
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LABORATORY TECHNIC 

HYDROGEN ION A Universal Indicator foi Hydrogen Ion Concentration, Bogen, E J 

A M A 89 199, 1927 

The folloning niiiture lias also been developed for this purpose, as it has a range 
from Pit 1 0 to Pit 10 0, uith i continuous change of color with change in hydrogen ion con 
centration phenolphthalem, 100 mg , methyl red, 200 mg , dimethylaminoazobenzene, 300 
mg , brointlnmol blue, 400 mg , thjmol blue, 500 mg Dissolve in 500 cc of absolute 
alcohol Add tenth noimal sodium hjdrovide solution until the red disappears and the solu 
tion becomes jellow (Pn 6 0) 

Por determining the hydrogen ion concentration of any solution, add one drop of 
this indicator to 1 c c of the specimen The colors produced resemble those of the spectrum, 
thus 


Red 

indicates about Ph 

20 

(lery strongly acid) 

Orange mdicates about Ph 

40 

(strongly acid) 

Yellow 

indicates about Pu 

60 

(weakly acid) 

Green 

indicates about Pn 

80 

(weakly alkaline) 

Blue 

indicates about Pn 

10 0 

(strongly alkaline) 


Por closer approximation, a series of standard solutions for comparison can be made 
uith known buffer mixtures as described bj Clark and Lubs 


LEPTOSPIROSIS The Early Diagnosis of Leptospirosis, SchufCner, W Munehen med 
Wchnschr 73 1977, 1926 

Tno to 3 cc of blood are uithdraivn by cardiac puncture fiom an inoculated guinea 
pig into a syringe containing citrate solution The mixture is centrifuged five to 
a/ 1500 rpm Pipette off the plasma and centrifuge it for ten minutes at IMO rpm 

The plasma is again transferred to a new tube and centrifuged thirty minutes at 3000 rpm 
The plasma is decanted and a drop of sediment exammed b> dark field 

tuberculosis Simultaneous Demonstration of Tubercle BaclUi and Elastic Fibres, 
Lessen, P Beiti z lOin d Tuberk 65 4, 1926 

men there is plenty of sputum aiailable about 4 c c of sputum is 

twenty minutes at a tempera^^^^^^^ thf ^6™^" m ’albwel^to ‘dl^'preferably in the m 

. .... --s ".-s rrr =;■ 

decolorized with 3 per cen Pematoxybu and cold saturated solution of lithium 

then stained one to two minut a, stilled water each 20 0 and then washed They 

carbonate, each 10, absolute a cohol ^ feu seconds and uashed With 

are then decolorized with official ,ed and greater numbers of them 

this method the tubercle bacilb auLr has often demonstrated hacilh by this 

"" 

elastic fibers are bluish gray 
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TUBERCULOSIS Bacterlologlc Diagnosis In Infants by Examination of the Stomach 
Contents Artnand Delille P F Am J Dis Child 34 ^o 4, 547, 1D27 

About 80 c c of tepid water 13 introduced into the stomach and withdrawn bj siphoning 
Tins 13 accomplished bj means of a stomach tube which Ins been lubricated with albolene 
or olive oil, and which lias a tube or funnel attachment In some eases in which real cavities 
are found in the lung purulent sputum is obtained while in other cases in which bactenologic 
examination is particularly important onlv a fen flecks of mucus arc seen 

If characteristic sputum is obtained direct microscopic examination b\ the Ziehl "Neelscn 
method 18 all that 13 necessarv but in most cases homogenization is required The liquid 
is ccntnfugnhzcd m four tubes and the precipitates united in a porcel un dish to whicli is 
added 30 c c of nater and 10 drops of normal sodium hvdroxide the nhole is heated for 
ten minutes uO c c of water being added 8lowl> If the specific gra^at^ js over 1 004 a 
little alcoiiol is added The material is ngaiu placed m four tubes and centnfugahzcd for 
forty five minutes and the precipitate is stained b\ the Zielil Iseclseii method The stomacli 
contents can be kept two or three da\s before homogenization uitliout destrojang the 
tubercle bacilli Microscopic examination must be carefully made because m some eases it 
JS rather difficult to find the bacilli 

The results obtained by this method have been interesting In sixty two cases in winch 
only the direct examination without iiomogoniz.ttiOD was used, tubercle bacilli were found 
m only 10 per cent while in 110 eases in which the method lierc detailed was employed 31 
per cent were positive 

TUMORS Tho Relation Between the Histologic Picture and Prognosis of Tumors Plant 
A. Arch Path A Lab Med 3 240 1927 

Tho present possibilities of histologic prognosis arc smaller than would appear from 
the examples given Conclusions luic been drawn from follow up investigations but in ouli 
a small number of these cases has it been possible to make a histologic prognosis from an 
excised tumor fragment Histologic prognosis can be safe only when the tumor is homog 
enous and when it runs true to coarse that means when it does not change its structural 
and biologic character during the progress of the disease Carcmonia of the cervix, for 
instance fulfils neither of tiicsc conditions in n sufficient degree 

General histologic prognosis is feasible m rare instances only more promising are the 
endeavors to establish histologic prognosis for special tumors in special locations Tho 
method of clinical statistics is subject to great errors and only very large figures from 
homogenous material which are obtained by the same metliod tlirougliout can be made the 
basis for positive conclusions The many contradictorv statements quoted above show that 
only too well After extensive studies in such special histologic prognosis it may be possible 
in tho future to determine winch rules for general prognosis will remain perhaps it wall 
bo only those governing the bad prognosis to be made from the highly irregular pleomorphic 
structures 

Tho interpretation of the most used histologic features is so far uncertain This is 
truo of inflammation in the stroma and in the epithelium itself matuntv of cells and 
anaplasia and also of the mass relation between epithelium and mesenchyme 

Knowledge of cell division in tumors requires much more study with special reference"* 
to the occurrence of auntosis of intermediate forms of cell divisions and of the different 
phases of truo mitosis The distribution of the cell divisions mav be important also In 
order to discuss the term mnlignancv * it is ncccssan to consider separate local citcnsirm 
metastasis recurrence cachexia local regression during irradiation and occurrence of metas 
tasis after irradiation Constitutional factors such ns age race and sex must be studied 
in their interrelations with microscopic pictures 

Histologic prognosis can be a great help to tho physician if he is alwais aware of its 
limitations There may be disappointment sooner or later when prognoses arc made from 
microscopic slide examination according to standardized rules Only the most careful studi 
of individual cases can avail us m the presence of the manifold histologic and clinical phases 
of malignant tumors 
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AMYLOID DISEASE The Clinical Value of Intravenous Injection of Congo Ee<i in the 
Diagnosis of Amyloid Disease, Bookman, A , and Kosenthal, J Am J M Sc 173 
No 3, 396, 1927 

In a study of 18 cases the authors have found that disappearance of 60 per cent or 
more of congo red from the blood in one hour is found only m the presence of amyloid 
disease A loiver rate of disappearance does not preclude the presence of amyloidosis 

One and two tenths grams of powdered Congo red (Grubler) is mixed with 100 oo of 
water, heated to boiling, filtered through a Berkefeld filter and divided into hard glass 
ampules each containing about 15 c c These are then sealed The solution must contam 
no undissolved particles Ten to 15 cc are injected, according to the size of the patient, 
into a vein at the elbow The needle is left in place and after four minutes 10 c c of the 
blood are withdrawn At the end of one hour a second specimen of 10 c c is taken 

Serum (which must be free from hemoglobin) is obtained bj bleeding through a dry 
needle into a parafSn tube which is quickly transported, packed in ice, to the laboratory 
the blood immediately transferred to an unparafSned centrifuge tube and centrifuged at 
1500 to 2000 revolutions per mmute for at least fifteen mmutes The fibrin is then detached 
from the walls with a needle, being careful not to approach wathin a centimeter of the 
red cell zone The clot is allowed to retract and the tube again centrifuged for five minutes 
The serum is then pipetted off and the color content of the one hour specimen determined 
with any colorimeter, the four minute specimen bemg used as a standard The Kuttner 
Leitz Universal niicrocolorimeter is most useful for this purpose The addition of dilute 
hydrochloric acid to the serum changes the color to blue At times this was found of 
advantage as a cheek on the matching of the red color 


CEREBEOSPINAL FLUID Night-Blue Eeactlon for the Determination of Albumin In- 
crease in Spinal Fluid in Meningitis, Eosenfeld, H Elm Wchnschr 6 118, 1927 

Two solutions are required for the reaction 

1 A one per mille aqueous solution of night blue This solution can be preserved for a 
long time in a buffer mixture (the hydrogen ion concentration bemg 4 6) consisting of 110 
c c N/10 acetic acid, 90 c c of N/10 sodium acetate, 200 c c of distilled water The 
constancy of the reaction must be controlled from time to time 

The reaction is made as follows Solution 1 is 10 times diluted witli distilled chlonne 
free water and equal parts of this dilution and of the buffer mixture mixed with each 
other Two tenths c c of tlio cerebrospinal fluid to be examined are put in an acid and 
alkali free dry test tube, flllmg up to 1 c c with distilled water Two c c of the night blue 
buffer mixture are added As a control 1 c c of distilled water and 2 c c of night blue 
buffer mixture are put in another test tube Both tubes are slightly shaken and compared 
with each other 

111 case of meningitic cerebrospmal fluid, rich in albumm, a diffuse turbidity appears 
immediatelj In normal cerebrospinal fluid or one which is rich in globulins (syphibs, tabes, 
paraljsis), however, and m the control tube the mixture remains transparent, blue and 
clear Cerebrospinal fluid contaimng blood also renders a positive reaction because of its 
marked serum albumin content 

From a study of 380 cases the author believes this test of distinct value 


tissue stain Improved l^ethod of Preparation of Weigert’s Elastin Stain, Haynes, 
F J Eoy jVficr Soo 46 29, 1926 

To 1 per cent aqueous basic magenta solution add 2 per cent of phenol Bring to 
hoilinv and add an excess of 50 per cent solution of feme chloride Boil ten minutes, 
coUect! wash, and dry the precipitate For use 0 75 gm is added to 100 c c of 96 per cent 
akohol containing a few drops of concentrated HCl, boil for fifteen minutes, cool filter 
and add 2 per cent of concentrated HCl The powder keeps mdefinitely and the staining 

solution two months 
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STAINS The Germicidal Effect of Staining Solutions Eckfeldt G A. and Loser S A. 
Stain Technology 2 No 4, 100, 1027 

Gentian violet, crjstal violet and carbol fuchsm applied to cover slip preparations 
for one minute will destroy the majority of nonspore forming bacteria and yeasts, though 
they cannot be relied upon to do this consistently and in all cases 

Tho Gram staining procedure is more effective and nonspore formers vrere never found 
to survive this process 

Methylene blue stains exert very little if any germicidal power and most organisms 
survived them readily India ink was totally ineffective 

NEPHRITIS Eiazo Test in Nephritis Blatner H and Pltz E J A M A 88 985 
1927 

To 1 c c of blood plasma or serum is added 2 c c of 9C per cent alcohol The protems 
are allowed to precipitate and the mixture is filtered or centrifugalized Tho clear filtrate, 
or supernatant fluid from the centnfugabzed specimen is then collected To 1 c c of this 
clear fluid is added 0 5 cc of alcohol and 0 25 cc of freshly prepared diaxo reagent The 
mixture is boiled for thirty seconds and then a few drops of a 10 per cent solution of 
sodium hydroxide are added 

The characteristic reaction is the very rapid development of a pink color, which mav 
disappear rapidly The intensity of tho color and the rate of its disappearance depend upon 
the concentration of tho substance causing the reaction in the blood The mixture must be 
watched very carefully during the addition of tho alkali, since the pink may appear and 
disappear within a few seconds Tho diazo reagent can be prepared according to the 
directions of McNcc It consists of a mixture of two solutions each of which keeps well 
but which must always be freshly made immediately prior to a test The two solutions are 
prepared in the following fashion 

Solution A sulphaiiihc acid, 1 c c concentrated hydrochloric acid, 15 c c distilled 
water, 1000 c,c 

Solution B sodium nitrite 0 6 gm , distilled water, 100 cc 

The reagent as used for the test consists of 25 c c of Solution A, to which is addl'd 
0 76 C C of Solution B 

The authors believe a positive reaction to bo of ominous significance 

BLOOD CHEMISTEY A Note on the Preservation of Samples of Blood for Sugar Es- 
timations Splatt, B M J Australia 2 178, 192C 

Confirming the suitability of the method of preservation described by Sanders (5 mg 
of 6 1 mixture of sodium fluonde and thymol per 0 2 c c of blood) 

ASTHIdA A Comparative Study of the Scratch and Intradennal Methods of Skin Test- 
ing in Children Peshkin, A. M and Plneman, A. H J Dis Child 34 No 5, 815 
1927 

Nmety one children with asthma and nine with eczema, urticaria or angionearotie 
edema, rangmg in ago from eight months to fourteen years were tested by the scratch 
and intradermal methods with thirty tbree corresponding protuns Dry powdered extracts 
(Wodehouse) were employed for the scratch and routine fluid extracts (Coca) for the 
mtradcrmal tests The fluid extracts were also applied with the scratch method when the 
intradermal test gave a reaction above the control All of these children were under observa 
tion for at least one year 

In mtcrprcting the reactions obtained with the scratch method, all reactions above the 
control were considered positive With the intradermal reaction although all reactions 
above the control were recorded only reactions of two plus or more were considered definitely 
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positive This interpietatioii is iii accordance nith accepted standards for tins method How 
ever, it appears that one plus reactions should not be entiiely ignored in spite of the 
fact that the> are most frequently nonspecific 

Thirty eight children of the entire series leacted negatnely with the scratch method 
With the intradeimal method, fifteen childien giie negatne reactions, and in twenty three 
the reactions obtained were plus minus and one plus onl\ 

Sixty two children reacted positnely to the scratch method AVith the intra dermal 
method, twenty six patients gaie leictions not larger thin one plus and m thirty six two 
and three plus 

No patients weie encountered who gaie definitely positne leactions with the intradermal 
method and negatne reactions with the scratch method 

The total number of negatne reactions obtained with the sciatch method were 3,032 
The corresponding re ictions with the intradeimal method were definitely positne (++ and 
+ + +), in 0 53 per cent, one plus, in 4 15 per cent, and negatne (- and ±), in 95 32 per cent 
The total number of positive reactions (± to + + + +) obtained with the scratch method 
was 233 The corresponding reactions with the intradeimal method were definitely positne 
in 19 31 pel cent, one plus in 27 47 per cent and negatne in 53 22 per cent 

Pseudoieactions or nonspecific reactions were common with the intradermal method 
Practically all the plus minus and a mayoiity of the one plus reactions were of this character 
Tlie nonspecific reactions occuiied most commonly with the following substances in their 
order of frequency , house dust, chichen meat, rice, wheat, chicken epithelium, tobacco, corn, 
pyiethium (insecticide), goose and goat epithelium and lamb Pseudoreactions wath the 
scratch method were relatively infiequent 

Four children gaie a histoiy of positne pollen leactions and negatne lagweed reactions 
with both methods of testing (the fiuid extract foi the intradermal test was employed up to 
a concentration of 0 25 mg of nitrogen pei cubic centimetei), they gaie positne reactions 
by the conjuuotnal test to the dry powder The latter method testing has been shown by 
Peshkin to be a rapid, safe and reliable method of demonstr iting sensitiveness to pollen 
in patients refractory to skin tests 

General reactions occurred in 2 pei cent of the patients tested with the intradermal 
method and none wath the scratch method 

The scratch test is superior to the intradermal test for the following substances 
rabbit hair, hoise dander, lagweed, cottonseed, duck and goose feathers, cat and dog hair, 
mustard, and egg white 

The intradermal test is superioi to the scratch test for the following substances 
house dust, chicken epithelium, chicken meat, wheat and corn In the presence of negative 
scratch reactions to horse serum and goat hair, the mtradermal method, in a small percentage 
of the cases will reveal definitely positne reactions 

From the standpoint of safety and the determination of etiologic sensitizations, the 
sciatch method would appear to be superior as a routine procedure for testing The value 
of the intradermal method cannot be ignored One method should not be employed to the 
exclusion of the other 
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Books for Review ehooM be sent to Dr Warren T \augLan Medical Arts Building 
Richmond Va 


Daily Consultations Les Consultations Joumalieres* 

\ SERIES of small liand\ reference volumes on subjects of interest to the general man 
^ and to those interested in the special bnes to which each volume is devoted- Their 
special interest to the American students lies in their exposition of the French viewpoint on 
the subjects discussed Radiothcrapv including x raj and radium treatment and ultra 
violet ray therapj is covered bv W \ ignal electro radiologist of the hospitals of Pans 
This is a volume of 42 j pages in which therapy is discussed in the deepest detail, from its 
beginnings Little attention is given to diagnostic roentgenology 

The volume on gN-necology is contributed by E Douav Cliief of Gynecology at the 
Broca Hospital This volume is decidedly more monognpJnc than the former as it deals 
with four selected phases of gynecology These are menorrhagn and metrorrhagia con 
sidered as one leucorrhea dysmenorrhea and sterility The first three as the author points 
out are the three great symptoms that dominate all gynecology The discussion of all four 
subjects 13 comprehensne and many valuable therapeutic points are to be found in the 
^olu£ae 

A .rather largo volume on diseases of the esopba^s stomach and duodenum bv Maurice 
Delort, and on diseases of the oral cantv including the teeth by T Nidergang both of 
Paris, forms an excellent reference manual The illustrations particularly tlie radiograms 
are well reproduced 

An index of therapy entitled Les Formulcs Uauellcs by Segard and Laemmer takes up 
the various commoner diseases in symptomatic and pathologic classification using an alphabetic 
order Under each subject the outline for therapy including many special prescriptions 
IS presented in tabular form 

No one man imII hn\e need for nil of the volumes but the internist or general practi 
tioner i\lio has an acquaintance vith French will find much of value in the last three volumes 
mentioned 


Les Indications Chnitjttes de UBlectro Badiotherapie] 
is a new idea The author includes electrotherapy diathcrmi radiothcromotherapv 
■*' phototherapy actinotherapy x ray and radium treatment and in the discussion of each 
clinical condition designates which of these methods of treatment or what combination should 
be utilized- Technic is included Statistical results arc not included 

Dallj Consultations Les Consultations Joumalieres G Doln 5. Co Paris 19'*7 
_ fLes Indications Cliniques de L Electro-Radlotheraple b> Etienne Plot Paris Llbralrle 
Octa\c Doln Gaston Doin & Cle Editeurs 8 Place de LOdeon 8 19*^ 


Note In so far as practicable the book renew section will present to the reader (a) 
interesting knowledge on the subject under discussion, culled from the volume renewed 
and (b) description of the contents so that the reader may judge as to bis personal need for 
the volume 

We trust that the scientific information printed in these pages will make the reading 
thereof desirable per se and will therebv justify the space allotted thereto 

3^a 
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The Clinical Interpretation of Blood Chemistry^s: 

TT IS not essential that the general practitioner or the clinician be adept in the mampula 
tive technicalities of blood chemistry studies He should, however, be thoroughly famihar 
with the significance and clinical interpretation of the findings Unfortunately the latest 
information on the clinical significance is not always readily available since the reports 
often appear in highly specialized journals and are widely scattered through the bterature 
The author has collected the necessarj information in this small volume It is not a laboraton 
manual and giies little detail of laboratory procedure but starts the study of each blood 
chemical determmation at the time when, the laboratory work being completed, the final 
report has been made 

In addition the author includes a large variety of food tables which are thus available 
for handj reference, and a general outline for the management of those diseases in which 
the blood chemistry shows alterations 
Self Care for the Diabetic* 


Self-Care for the Diabeticf 

\ MANUAL for the use of diabetic patients which follows the same general bne as the 
several similar volumes which have been developed in this country and should be of 
interest to us in the United States as illustrating the British attitude toward the treatment 
of this highly important subject The reviewer feels that the volume has one shortcommg 
in that it does not provide ample facilitj for the patient to calculate his own diet and to 
provide himself with a wide variety of foods while following his dietary prescription 


The Carrier Problem 


TN THE realm of the infectious diseases the carrier problem is as true and as pressmg 
a problem as any that easts And yet surprismgly few have made any extended special 
studies in this field The last monograph on this subject appearing in England prior to the 
one under review appeared as long as sixteen years ago The present author makes no 
claim to inclusiveness in his discussion of the subject but presents the outstanding facts of 
the earner stage as we know it today The work covers the enteric infections, diphthena, 
meningococcus infection, pneumococcus and streptococcus infections, poliomyelitis, bacillary 
djsentery, cholera, protozoan infections, and a small group of miscellaneous diseases Under 
each he describes the probable development of the carrier state and discusses those methods 
which we have at present at our disposal for the prevention and rebef of this condition His 
conclusion is that at present we know distressingly little concerning the mode of development 
of the carrier state and even less of its cure 

And yet in epidemiology the subject is of utmost importance for were we able to 
recognize and cure the carrier these diseases would stand in good way of being eliminated 
Yellow fever and malaria neither of which the author discusses, for he is dealing primarily 
with human carriers, are examples of the great potentialities in the hands of preventive 
medicine provided a sabsfactoiy method of eliminating the carrier is found 

The earner problem is not alone for the epidemiologist. Few states caU for as closelj 
coordmated study by a wide variety of interests The bacteriologist, the immunologist, the 
protozoologist and the public health official must all cooperate and for greatest success 
the family phjsician whose contact with the mdividual is the most direct should cooperate 
as thoroughly 


•ThP rllnlcal Interpretation of Blood Chemistrj By Robert A KUduffe A B AM 
T nhoratorles Atlantic City Hospital Consulting Serologlst Bettj Baclmrach 

#agis 

^x?ord^Unlversl^ bT 1" C Paffi MB^B S Sometime Research Student In M^l- 

‘=‘"?or^l"thf iesear^^d P^M'T^SboratS^pS SRk^C^lldien” Pages 

102^ O^ord Unhersltj Press American Branch N T 1920 
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While vaat sams are being spent yearly on endowments for medical research the reviewer 
would suggest the establishment of an institute primarily for the study of the earner state, 
an institute which might with benefit adopt certain features of the Framingham tuberculosis 
demonstration and of the James Ifackenzle Institute In other words it would be located 
in a relativelj isolated, unchanging community be proiuded with the best of laboratory 
facilities, and would elicit the hearty interest and cooperation of the practicing physicians 
in the communitj For best results the studv of the earner problem ivill necessarily require 
concomitant laborator\ investigations and clinical application directed to the individual with 
contemporary epidemiologic supervision oppbed to the group or community 


The Enlarged Prostate * 

A VOLUME devoted pnmanlj for the urologic surgeon ^Vhile the usual method of 
treatment remains prostatectomy either uprapubic or perineal the author reports a 
number of instances of successful results b' partial removal by means of per urethral 
operation, usually with diathermy He also mentions the good results that have been obtained 
particnlarL in Germany following t ra\ treatment He remarks that previous x ray makes 
snbsequent operation no more difllcult but that it appears in some cases to delay healing of 
the abdominal wound 

The volume makes a quite complete work on tlie prostate gland taking up as it does 
the anatomy and physiology of the prostate the pathology of enlargement, symptoms, 
diagnosis and treatment of hypertrophy 

Prostatectomy is at no time a simple or eas\ procedure It carries with it a definite 
mortality Walker quotes a large senes of records in wluch be shows that skill decidedly 
lessens operative mortality Tlie death rate m clinics devoted entirely to genitourinary 
surgery runs between one third to one half tho death rite in otherwise equally efficient and 
well recognized general hospitals At St Thomas' Hospital, London, the mortality was 
20^ per cent, at St Bartholomew a 22 per cent while at St Peter's, a special hospital 
devoted entirely to the treatment of gdutourinarv diseases the death rate was 9 28 per cent 


The Treatment of Chronic ArthnUs and Rheumatism t 

A RATIONAL presentation of onr present understanding of the problem of arthritis and 
allied diseases The authors have no pet theory nor nn unusual method of treatment 
They present various therapeutic measures more generally used for what they arc worth 
The authors do stress the importance of recognizing the various types of joint disease and 
instituting the treatment appropriate for tho particular type The differentiation of types 
and subvarieties is well worth the reading by aU who are interested in this subject A 
chapter on common mistakes in diagnosis emphasizes the importance of ruling out other 
types of pathology such as static deformities, newgrowth, diseases of the central nervous 
system, certain diseases of bones and joints, and referred pain due to visceral disease 
Neuritis and Neuralgia* 


l^euntis 

AN EXHAUSTIVE and informaUve 
neuralgia of central origin sucli as 
neurologist and the neural surgeon 


and Neuralgiaf 

trculise on diseoBe of tho periphernl nerves and 
migraine, which will be of especial valne to the 


T,. *u at TVnlk«T F R C S MJV MB B C. Jacksonian 
The Enlarged Prostate Bj of Surgeons 1911 1922 and 19 4 Lecturer 

Prizeman and Hunterian Professor Royal ^iwge ^th charge of Genito Urinary 

^ Venereal Diseases St Bartholomew s HospI gf, Paul a Hospital Cloth Illustrated 
Department, Royal Northern Hospital Sureeon _ .w lovK 1620 

Page, lt,3 ‘■oxford «"'verslty Preea ^ ^ 

(OxonT’'kacs"'LRC?'°Cl'oth: Pa>t« Unlveralty Pro, Amerl 
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EDITORIALS 


The Statistical Study of Diabetes 

K nowledge, m the last analysis, depends upon the accumulation, diges 
tion, and interpretation of experience and especially is this tiue in the 
development of diagnostic and therapeutic acumen Foi this leason the 
caieful suiiey of any large senes of obsei rations is of great lalue to the 
physician at laige, and such a survey of diabetes, embiacing tuo thousand 

cases, has recently been published by John^ 

Despite the volume of work which lias been done the benefit which lias 
accrued to the diabetic in comfoit, in the aYoidance of complications, and m 
the prolongation of life, there is still much to be learned and much to be done 
befoie any diabetic in anv place may be assured of competent and intelligent 

The^use of insulin, foi example, is now uidespiead but it may be ques- 
tioned if a thorough knowledge of the mmutia of insulin tieatment essential 

to therapeutic success is equally widespiead 

38S 
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John’s report contains much that is of interest to the physician at large 
and it IS, for that reason, herewith summarized 

The incidence of diabetes among all diseases seen dining the course of 
this studj (87,449 cases from 1921 to 1927) uas 2 28 per cent The incidence 
as to sex nas males 46 75 pei cent and females 53 25 per cent The age inci 
deuce was highest in the fourth decade although most of the cases came from 
the fifth, sixth, and seventh decades 

There has been much speculation as to the importance of various factois 
111 tlie etiologj of diabetes As John comments, the tact that obesitj usually 
first manifests itself in the decade in uhich the incidence of diabetes is gieat 
est, the fourth, forces some thought as to the exact relation one bears to the 
other Infection, also has been legarded by some as a predisposing factor 
of greater or less importance In the present senes howe^e^ as infection 
predominates in the first two decades in ■uhich the incidence of diabetes is 
low, its marked importance as an etiologic factor may be doubted in John s 
opmion 3 

There nas a hereditaij lustorj of diabetes in 5 3 pei cent and a familial 
history in 4 5 per cent, figures somewhat lower than those usuallj encountered 
in the literature 

The highest blood sugar noted was 900 mg per cent 

The observations as to the con elation between gl>eosuria and hyper 
glycemia are of interest to the laboiatory worker who must explain at times 
that the absence of the expected coirelation does not necessarily predicate 
technical error in the laboratory 

In 159 eases in which glycosuna was present the blood sugar was below 
180 mg, and in 26 cases wuth glycosuria the blood sugai was only 120 mg 
per cent In one ease on the othei hand theie was no glycosuria with a 
blood sugar le\el of 390 mg per cent and otheis though not so striking which 
illustrate how relatively impermeable the renal filter is to dextrose 

As John says “The point wluch one must derive from these data is 
that the blood sugar le^ el does not bv any means disclose the level of the renal 
threshold 

“The urine collected at the moment when the blood is taken for sugar 
estimation is not the urine which has been secreted during those particular 
few minutes, hut rather includes that urine plus all the uiine which was 
secreted during the period of time since the last preceding voiding It is 
necessary theiefore to determine wliat the blood sugar level was throughout 
that period Did it reach a high lei el above that of the renal threshold, and 
giadually drop to the lei el at the time the specimen was taken,- or was it at 
the same level at which it was found throughout the period since the last 
preceding voiding? The figures per se do not give definite information as to 
the patient’s renal threshold It is interesting however to obsene 

that in a good many definitely diabetic patients in whom the blood sugar con 
tent IS low g]y cosuna is present ” 

John presents some lery pertinent obsenations upon insulin treatment 
He says “In the treatment of persons with diabetes there arc four chief 
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objectives (1) To get the patient as nearly normal as possible, (2) to find 
out what IS required to gam and mamtain the noimal state, (3) to plan a 
livable, not a starvation, diet so tbat the patient may hold his job, and (4) 
to mstruct the patient in the routme he must follow if he is to maintain the 
best possible status ” 

Between simple starvation with all the consequences it entails besides 
lowering the blood sugar, and a livable diet from the start with enough msuhn 
to lower the blood sugar to normal as desiied, John favors the latter method 
as the moi e economically logical and more conducive to the general well-being 
of the patient And he emphasizes that it is not the diet but the insulin 
which must be juggled to accomplish this end Inasmuch as, he says, insulin 
loses its effect relatively when the dosage is increased, one should eniploj 
the smallest amount which will accomplish the desired result 

Those vho fear that once begun insubn must be used forevei will find 
comfort in the repetition of the fact, emphasized anew by John’s series, that 
this belief is a fallacy “ 

The observations of John concerning the treatment of coma are of prac- 
tical interest 

He comments upon the common belief that when a diabetic is unable, foi 
one reason or another, to take food, starts vomitmg, and enters the path 
leading to acidosis, it seems logical to withhold msuhn for fear of hypo- 
glycemia, thus increasing the likelihood of coma The physician, however, 
must forcibly impress upon the patient and his attendants the fact that the 
body continues to burn calories just the same, the only difference being that 
when food is taken the calories come from without whereas they are sup- 
plied by the burning of the body tissues in the absence of food In either 
case insulin is required to accomphsh the combustion so that vomiting is not 
a sign for the cessation of msuhn but an evidence of the need for msuhn 
In the treatment of coma John believes that three points should be 
stressed 

“1 The administration of the suflicient amount of insulin to produce 
the desired effect of clearing up acidosis and lowering the blood-sugar level, 
this may take anyivhere from 80 to 700 units in twenty-four hours 
“2 The use of 10 per cent dextrose intravenously 
“3 Hospitahzation of the patient ” 

In the treatment of coma there has been some difference of opinion as to 
the advisabihty of admmistenng glucose intravenously with insulin because, 
as has been said, this simply increases the hyperglycemia But, as John 
pomts out, if the amount of insulm is calculated in accordance with the total 
amount of glucose in the blood, not only will there be a fall rather than a 
nse = but m the combustion of the total glucose the acetone bodies wiU be 
conkmed, and experience has shown that large and frequent doses of in- 
8ulm will be absorbed by the patient without difiSculty 

New data are brought by John illustrating what indeed requires appre- 
ciation the variability of mdmdual response to insulin and the necessity 
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in some cases for what he calls * the earing out process” meaning the strict 
adherence to routine in cases shoeing a slow une\en pi ogress, but in ■\\hom 
eventually a normal state ma^ be established and, once obtained, maintained 
bj a reraarl ably small amount of insulin 

John calls attention to the brilliant results now possible in the suToCry 
of diabetes b^ careful pre and postoperatne tieatment with insulin and glu 
cose intra% eiiously 

The paper abo^e thus bncfl> summarized constitutes a contribution to 
the subject of diabetes nhieli nell repi\s stiidi in the original 
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nators present Standard crystal violet or methyl violet of the American 
dyes was found serviceable in replacing the prewar Grubler’s gentian violet 
and in the same concentration, for preparing PetrofE’s gentian violet egg 
meium Crystal violet potato cj Under medium was found superior to gentian 
violet egg medium, Dorset’s egg medium, Petroff’s gentian violet egg medium, 
glycerol-agar and Long’s nonprotein medium, m favoring the growth of the 
bacilli when present in small numbers The other media were found service- 
able in this respect in the order given above The new method for the isola- 
tion of tubercle bacilh consisted in using an equal volume of 6 per cent 
sulphuric acid at 37° C for thirty minutes in the pieliminary treatment of 
the tuberculous material, and crystal violet potato cylinder medium for cul- 
turing the bacilli The crystal violet potato medium was prepared by im- 
mersing clean potato cylinders in 0 0015 per cent standard crystal violet in a 
1 per cent solution of sodium carbonate for one to two hours and autoclaving 
the potato cylinders for thirty minutes at 15 pounds pressure after placing 
in a sterile culture tube containing 1 5 c c of 5 per cent glycerol broth Since 
the appearance of our earlier reports, we have been engaged in attempts to 
simplify the medium and to evaluate the new method further in practical 
tests with sputums, mines, and animal tissues The following leport will be 
concerned with the findings obtained thus far in these studies 

ATTEMPTS TO IMPROVE AND SIMPLIFY THE CRYSTAL VIOLET POTATO CYLINDER 

GLYCEROL BROTH MEDIUM 

Since the original potato cylmder medium containing the 1 5 c c of 
glycerol broth did not appear to us to be as convenient as an entirely solid 
medium for isolating tubercle bacilli, an attempt was made to prepare a 
medium in which ground potato was incorporated with agar-agar and in 
which other ingredients were used in varying proportions for the purpose of 
learning the most eflScient combinations smted to the purpose of supporting 
the growth of the tubercle bacilb 

The first experiments in this senes were concerned with finding the most 
smtable combination of ground potato, glycerol, and broth in agar-agar for 
enhancing the growth of tubercle bacilli 

a The Optimum Proportion of Giound Potato in Glycerol Agar Mediums 
for the Giowth of Tubercle Bacilli — A standard medium (“S”) consisting of 
13 4 per cent of 4 times ordinary strength {4x) broth (contaming 12 grams of 
beef extract, 40 grams of peptone, and 20 grams of sodium chloride diluted 
to 1000 c c with tap water), 2 0 per cent pure glycerol, and 1 1 per cent agar- 
agar were mixed with different pioportions of freshly ground potato (ranging 
from 5 to 60 per cent) and distiUed water After mixing well, the medium 
was neutralized by means of 10 per cent sodium carbonate (c p anhydrous) 
solution using litmus paper as a test The mixture was then sterilized in an 
autoclave at 15 pounds pressure for thirty minutes (excessive heating was 
avoided as this has been found to have a destrucLve influence upon the 
growth promoting pioperties of the potato for tubercle bacilli) In order to 
fast the^efficieney of these mixtures for supporting the growth of ^^^rcle 

bacilli tlie 
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pensions of nrulent human tubercle bacilli (Gluckson), containing 1 mg, 
0 000,1 mg or 0 000,001 mg of bacilli per cubic centimeter 

The results of these cultural studies after four iieeks uith the 10 mg 
per c c seeding, six weeks after the 0 000,1 mg per c c seeding, and ten 
weeks after the 0 000,001 mg seeding are recorded in Table I using as con 
trol the potato cylinder medium without crvstal violet 


Table I 

Tns Gsowm or Virulent Hum in Tubercle Bacilu on Glycerol Aoae Ndthiei t Medium 

COVTllNINO DifTERENT AMOUNT^ OR GROUND POTATO 


j 

CDLTDRE IXEOrUil 

1 vMOtiNT or HACJLliI IN ilO l*EB C C 
IK SUSPE SION USED FOR SEEDINO 
[ CDLTURE MEDlUil 


||||||QQ|||_ 

t) 01)01 

1)000 001 

Control Potato cylinder medium \vitltout crjsta 

violet 

3 

2 

1 

(standard glycerol agar broth medium) + 00% 
ground potato 

3 

2 

0 

' + 30% ground potato 

4 

3 

2 

“S ’ + 20% ground potato 

3 

I 2 

2 

‘S” + 10% ground potato 

2 

2 

1 

“S’ + 5% ground potato 

1 

1 1 

0 


The orbltrary srftdtnR from 0 to 4 mUtcatea the approximate amount of orontli oh 
talneo from an atcrace of lo or more tubea aeedetl In oach caae anil In moat casea the experl 
menf tvaa duplicated a aeeond time. In the 1 Q column the readlnee recorded are alter tour 
itecka Incubation In the u too 1 me column after eight wcata and In the 0 Oil) 001 mg 
column after ten teeeka Incubation 

The findings recorded in Table I make it evident that tubercle bacilli 
grow best on a medium containing, in addition to the usual ingredients of 
5 per cent glycerol broth agar, about 30 pei cent ground potato On this 
medium a better growth was obtained than on the plain broth potato cylinder 
medium inthout crjstal violet which would seem to require elucidation in 
view of the fact that this medium is not selected in the final analysis when 
choosing a method for isolating tubercle bacilli The explanation lies in the 
fact, however, tliat crjstal violet incorporated m the 30 per cent ground 
potato glycerol broth agar medium exerted a far more deleterious influence 
on the growth of the tubercle bacilli than that used with the cylinder medium 

b TAe Olycerol Concentration in the ilcdium — Since in isolating tubercle 
bacilli, espcciall} when present in small numbers, any slight variation in 
composition of medium maj mean a diminished power of the bacilli to grow. 
It was deemed advisable to test ail the components of the medium including 
the gljcerol Therefore varjing amounts from 1 to 5 per cent were added 
to a basic medium (B) consisting of ground potato 20 per cent, broth (4x) 
13 4 per cent and agar 1 1 per cent The culture medium was neutralized to 
litmus by means of a 10 per cent solution of sodium carbonate (c p an 
hydrous) and it was then sterilized by autoclaving for thirty minutes at 15 
pounds pressure The results of this study are recorded in Table II 

It is to be noted from the data recorded in Table II that with heavier 
seeding the virulent human tubercle (Gluckson) bacilli grew best on the 
ground potato broth agar medium containing 4 per cent glvcerol while after 
lighter seeding (0 000 001 mg per c c ) the medium containing 2 to per 
cent of glycerol proved more suitable 
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This experiment was duplicated, using, in place of the human bacilli, a 
virulent stram of bovine tubercle bacilli and the findings are recorded ’in 
Table III 

The findings in Table III indicate that virulent bovine tubercle baciUi 
with heavier seeding (1 mg per cc) grew best in the potato bioth agar 
medium containing 4 per cent glycerol while after seedmg with small num- 
bers of bacilli they grew best with a concentration of 2 0 to 2 5 per cent 
of glycerol 


Table II 


The Growth or Virulent Human Tubercle Bacilli on the Potato Broth Aovr Medium 
Containing Varying Amounts or Glycerol 


CULTURE MEDIUM 

aJMOuNT op 

IN SUSPEM 

c 

10 

bacilli in 

3ION USED : 
ULTURE MEDIl 

1 0 000,1 

MG PER C C 
FOR SEEDING 

Uil 

0 000,001 

Control Potato cylinder broth medium ■nithout 




crystal Molet 



1 

“B” (potato broth agar medium) + 5% g)\ cerol 



1 

“B” + 4% glycerol 



1 

“B” + 5% glycerol 



1 

“B” + glj cerol 



2 

“B” + 2% glj cerol 



2 

“B” + 1% glycerol 



1 


•The arbltrarj grading from 0 to 4 indicates the approNimate amount of growth obtained 
from an average of 10 or more tubes seeded in each case In the 1 0 column the readings 
recorded are after four weeks incubation in the 0 000 1 mg column after eight weeks and 
in the 0 000 001 mg column after ten weeks Incubation 


Table HI 

The Growth of Virulent Bovine Tubercle Bvcilli on the Potato Broth Agar Medium 
Containing Varung Amounts of Glycerol 


CULTURE MEDIUM 

AMOUNT OF BACILLI IN MG PER C C 
IN SUSPENSION USED FOR SEEDING 
CULTURE MEDIUir 


10 

0 000 1 

0 000 001 

Conti oi Potato cylinder broth medium luihou 

crystal violet 

2* 

1 

1 

“B” (potato broth agar medium) + 59o glycerol 

3 

o 

1 

“B” + 4% glycerol 

4 

2 

1 

“B'’ + 3% glycerol 

3 

0 

1 

"B” + 2 V 2 % glycerol 

3 

2 

2 

“B” + 2% glycerol 

3 

2 

o 

"B” + 1% glycerol 

2 

1 

1 


•The arbltrarj grading from 0 to 4 indicates the approximate amount of growth obtained 
from an average of 10 or more tubes seeded In each case In tlie 1 0 column the readings 
recorded are after four weeks incubation in the 0 OOO 1 mg column after eight weeks and 
in the 0 000 001 mg column after ten weeks Incubation 


c The Bioth Concenti ation in the Medium — In order to test the effect 
of the broth concentration in the glj cerol potato agar medium upon the 
growth of tubercle bacilli a basic medium (“M”) was prepared eontaimng 
20 per cent ground fresh potato, 2 per cent pure gljceiol, and 11 per cent 
a<rar-agar To this was added vaiying amounts from 5 to 3 per cent of 4X 
beef broth, eontaimng 12 gm of Liebig’s Beef Extiaet, 40 gm of Bacto- 
■nentone and 20 gm of pure sodium chloride in 1000 c c of tap water The 
Ldia after sterilization in the autoclave at 15 pounds for three minutes was 
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seeded irith large and small amounts of virulent liuman tubercle bacilli and 
incubated for tno months uith the results recorded in Table IV 

The findings recorded m Table TV indicate that higlier concentrations of 
broth added to glj cerol potato agar mediums have a retarding influence upon 
the growth of the virulent human tubercle bacilli while in the presence of 



Fig 1 — The effect of the lndf\ldual components of glycerol broth potato c> Under medium 
upon the growth of virulent human tubercle bacilli eight weeks after seeding with 0 000 1 ms 
suspension. 

Tube 1 Glycerol broth potato ollndcr medium 
Tube J Broth potato cjllnder medium without gljcerol 
Tube 3 Potato cj Under medium with 5 per cent gbccrel without broth 
Tube 4 Potato cjlinder medium with 0 0 per cent sodium chloride solution no sl>ccroI 
or broth 

Tube 5 Potato tj Under medium without addition of liquids no glj'terol or broth 



Fig ^ — -Growth of virulent human tubercle bacilli on medium containing 13 4 per cent 
4X broth per cent glj cerol li per cent agar and varying amount of ground potato six 
weeks after seeding with 0 000 1 mg suspension 
Tube 1 Gljcerol broth potato cjlinder medium 

Tube 2 Glycerol broth agar medium A with 60 per cent ground potato 

Tube 3 A with 30 per cent ground potato 

Tube 4 A with 0 per ctnt ground potato 

Tube 5 V with 10 per cent ground potato 

Tube C A with 6 per cent ground potato 


smaller amounts of from 5 to 10 per cent the growth occurred with ttie same 
vigor as upon the standard potato cylinder medium without crjstal violet 
It might justifiedly bo ashed at this time whether the addition of broth 
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to the potato medium is necessary, since this was not touched upon in the 
foregoing studies This will be given consideration later in the paper after 
we have presented the result of the study of optimum concentration of crystal 
violet capable of inhibiting the growth of the undesirable contaminators and 
still being innocuous to the growth and viability of the tubercle bacilh 

d The (Jrystul "Violet OoTiceiiti otioii in the UtLediiim — In order to deter- 
mine the efficiency of various concentrations of crystal violet for inhibitmg 



Fig 3 — Tlie growtli ot virulent human tubercle bacilli on broth agar potato medium con- 
taining 13 4 per cent IX. broth 20 per cent ground potato and 1 1 per cent agar -with \arjlng 
amounts ot glycerol three weeks after seeding with 1 mg suspension 
Tube 1 Gljceral broth potato cylinder medium 
Tube 2 Broth agar potato medium B with 5 per cent glvceroL 
Tube 3 B with 4 per cent glvcerol 

Tube 4 B with 3 per cent gljcerol 

Tube 5 B ’ w Ith 2 per cent glj cerol 

Tube 6 B with 1 per cent glycerol 



4 The grow th of i irulent human tubercle bacUll on broth agar potato medium con- 

tninln" 13 4 per cent 4X broth 20 per cent ground potato and 11 per cent agar with \arjing 
amounts of glycerol nine weeks after seeding with 0 000 001 mg suspension 
Tube 1 Glycerol broth potato cylinder medium 

Broth agar potato medium B with 5 per cent gly ceroL 


Tube 2 
Tube 3 
Tube 4 
Tube 5 
Tube 6 


B with 4 per cent glycerol 
B with 3 per cent glycerol 
B with 2 per cent glycerol 
B with 1 per cent glycerol 


the growth of the contammators and permitting the unhampered growth of 
tubercle bacilli the basic medium (“M”) vas prepared containing 20 per 
cent ground fresh potato, 13 5 per cent 4X broth, 2 per cent glycerol, 1 1 per 
cent agar-agar, and 63 4 per cent tap water To this medium was added 
varying amounts of standard crystal violet solution, using a 1 per cent alco- 
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hohc solution for tins purpose, so that the medium contained amounts of 
crystal violet ranging from 0 02 per cent to 0 001 per cent In order to 
determine the effect of these mediums upon the growth of tubercle bacilli 
they were seeded with suspensions of virulent human tubercle bacilli contain 
ing from 1 0 to 0 000,001 mg of bacilli per cubic centimeter of suspension In 
Table V are recorded the growth results from such seedings 

The results recorded in Table V indicate clearly that a slightly better 
growth occurs on the control glycerol potato broth medium without crystal 



H" 6— -The growth of i-trulent human tubercle bacUll on gl>cerol agar potato meJIum con 
talnlng 2 per cent glycerol 20 per cent ground pototo 1 1 per cent agar and varying amounts of 
normal atren^h of broth four weeks after seeding with l mg suspension 
Tube 1 Glycerol broth potato cylinder medium 
Tube S Glycerol agar ground potato C with SO per cent 4X broth. 

Tube 3 C with 20 per cent iX broth 
Tube i C with 13 i per cent 4X broth. 

Tube 5 C with 10 per cent 4X broth 
Tube 6 C with 6 per cent 4X broth 



Fig 6— The growth of virulent human tubercle bacilli on gljcerol agar broth potato me 
dlum containing 20 per cent potato IS 4 per cent 4Xnormal strength broth per cent glycerol 
1 I per cent agar with varying amounts of crystal violet, four weeks after seeding with 1 mg 
suspension 

Tube 1 Crystal violet glycerol broth potato cylinder medium 

Tube 2 Glycerol agar broth potato medium D without crystal violet 

Tube 3 D with 0 02 per cent cryatal violet 

Tube 4 D with 0 01 per cent crystal violet 

Tubi«- 6 D* with 0 002 per cent crystal violet 

Tube 6 D with 0 0015 per cent crystal violet 

Tube 7 D with 0 001 per cent crystal violet 


Violet than it did on the control potato cylinder broth medium without cnsfnl 
violet whether seeded heavilj (10 mg) or lightly (0 000,001 mg) nhile nil 
the gl>cerol potato broth mediums containing crystal Molet in amounts do«n 
to 0 0015 per cent caused a retardation of growth 
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For the purpose of testing out the value of these same crystal violet con- 
taining potato agar mediums in the isolation of tubercle bacilli from contami- 
nated souices eight positive sputums were tieated with an equal volume of 6 
per cent sulphuric acid for thiity minutes at incubator temperature and after 
dilution and eentiifugation the sediment was seeded on the mediums The 
findings aie recorded in summary form in percentages of isolation and con- 
tamination in Table VI 


Table IV 


The Geovth of Virulent Human Tubercle Bacilli on Gltcerol Potato Agar Medium 
Containing Varying Amounts op Beep Broth 


CULTURE MEDIUM 

aMOuNT of 
IN SUSPENl 

c 

1 u 

BAULLI IN 
SION USED : 
ULTURE MEDIl 

0 (juo 1 

AI(i PER C C 
FOR SEEDING 
CTsr 

0 UOO OUl 

Pofito cylinder medium inthout crjstal violet 

3t 

2 

1 

“M” (2% glyceiol potato agar medium) + 30% 




4X Broth* 

1 

1 

0 

"M" + 20% iX Bioth 


1 

1 

“M” + 10% 4X Broth 


2 

1 

"M” + 5% 4X Bioth 


2 1 

1 


*4X Broth Indicates a concentrated broth mixture containing: four times the usual amounts 
of solid constituents as are conta ned in a commonly used laboratory broth or 4X (3 gm 
beef extract + 10 gm peptone + 6 gm sodium chloride) in 1000 c c tap water 

tThe arbitrary grading from 0 to 4 indicates the approximate amount of grotvth obtained 
from an a\ erase of 10 or more tubes seeded In each case In the 1 0 column the readings 
recorded are after four weeks Incubation in the 0 000 1 mg column after eight weeks and 
in the 0 000 001 mg column afier ten weeks incubation 


Table V 


The Growth op Virulent Human Tubercle Bacilli on Glycerol Potato Broth Agar 
Containing Varying Amounts op Standard Crystal Violet 



1 amount op 

BACILLI IN 

MG PER c C 


IN SUSPENSION USED 

FOR SEEDING 

CULTURE MEDIUBC 

CULTURE MEDIUMS 


1 0 

1 U UUU,1 

(1 000,001 

Control Potato cylinder meuium Mithuut crystal viole 

3* 


1 

“M” (control gljcerol potato broth agar without 




crjstal violet) 

4 


2 

“M" + 0 02% crystal violet 

0 


0 

"M” + 0 01% crystal violet 

0 


0 

“M” + 0 002% crjstal violet 

1 


' 0 

“M” + 0 0015% crystal Mo'et 

2 


1 

“M” + 0 001% crystal violet 

4 


1 


«The arbitrai-y grading from 0 to 4 indicates the approximate amount of growth obtained 
from an average of 10 or more tubes seeded in each case In the 1 0 column the readings 
recorded are after four weeks incubation in the 0 000 1 mg column after eight weeks ana 
In the 0 000 001 mg column after ten weeks incubation 


The findings recoided in Table VT indicate that crystal violet incorporated 
in the g] 3 ’’cerol potato broth agar medium result in a decreased percentage of 
tubercle bacillus isolations from the positive sputums as well as an absence of 
striking improvement in destroying contaminators in serviceable concentra- 
tion of crystal violet as compared to the standard potato cylinder broth medium 
containing 0 0015 per cent crystal violet Petroff’s gentian violet egg medium 
moved superior to the agar mediums but inferior to the potato cylinder 
medium There are probably two factors accountable for the inferior quahty 
of the ground potato medium as compared to the cyhnder medium, the 
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^lontd inliibiton Jiifliunn of th( cn*?!!!! Molot in tin ngai nitdinni biin^ 
OIK nnd Die otlior iios<?ibl\ bpin^ dm to Die diniinislicd a nine oi Die potnto ns 
n iintntnt medmni foi tin tnbcjclt Imtilh ulnn oxidntnt chnntos liint ol 
uincd comcultnt ^\lth n dnrl cnint. of tlu fusliK ^lound potatoes Mhieh wns 
almost oniuoidnblc m Dus t^pt of pupniation 1 !r pnsslb^ht^ thnt enz% 
inatit (oxulnse) oxidation destiONod the iiupoitnnt acti\c eomponcuts of the 
potato foi the t,io\\th of tuback bacilli kd to an i\|nununt ninmi^r to do 
stio\ the action ol these onrinus Tlnufou, btfort pupniiiit. the medium 
the ■whole unpeekd potato was fust atitOLbuuI at 3) pounds piessuro for 
ihiih mimites nnd nns then pedid nnd ^loiind nnd mixed with t.hcLiol broth 
aj^ni in the propoitions of 10 pti onit nutocln^ed pi omul potato, 13 5 pei 
lent 4X Inoth, S') pa emt ghiciot 10 pii cait npnr, and 5*1 per cent tap 
Miitei to foun contiol medium * X nnd to this was added \ar\ing proper 
turns of lastnl \iolet in loiuiutiadons fiom 001 to 00003 per cent These 
mediums snppoitcd giowth in tlu proportion icienkd bj tbe findings iccorded 
m Table VII 

r\iuF M 

Isori.iTioss \\n Costvminatioss 1 kom ^pitims \rTFr lrniMis\n SuLejiURic Ana 
TrE.\TMiNT hrsuLTiso ON (roi\n Iotvto llroTH \ovr Mminu Covrusmo \ miso 

\MOl\TS m CrXSTM. \10U'T 



Ihi miio of tn iHuiii nePt 5 Nl 1 fr mi ntli of llio rlpin spuluiiis on Iho (liacrenl 
wcdhmis 


T\m» \Il 

The GrowTii or Ximust IUmvn Tuimu IUuili on Cioind Potvto Ao\r Mediuji 
rmPAlUJ i\QU Vl-TOClWrD Wlioir IoTITXOS and ClINTvlNJNO 
t \r\iNu Amounts op CrisTUi Xioi-iT 


\MOUr T OV UMJLU IS MO PFU C I IS 
SUsl FUSION 1 PFJ' INjr RFCniNO 
lUlTlTF MIPIUMS 


Cootxol lot'ilo c'louUr uadium wJlIiout cdbUjI 

Niolol 1 C « 

Control Potato cvl«uli.r nuniinn with OOOlo*^ cr'^ ^ ^ 

tnl violet " - 

(Coiilrot Vutoclamtcil putnto npir lucoiura ^ ^ 

without erv tnl \iolct) 2 2 

'iN” + 0 01^ cr\-afnl riolot 0 0 0 

+ 0002^1* ctN-stalsiolet t 1 J 

"In’ + 0 001*“ ct\»tnl viokt 2 2 

» f 0 0001*^ ers-Ftnt violet ^ ^ 

The nrbUmrj prnillnf: from 0 to 3 for the nwount of of the tubercle bacUU on 

the jwtsUums arv not n nitcal to ihos rcconliHl In tlio rrovloua Tnblrs 1 to N but arc arbJ 
trnrlb n a to brine mu On r llff rcnc^ in this tabudtr i 5luh nn! Uarcr rr cannol lx* com 
parc<>l with the RTaa<xl mulinpx tn the t rc%lou-i table ® 1"*' *u>Mn 

•Ion aectUng^ w re nia I aft r f ur wx-ka inculntlon with the 0 000 1 me aujpcnslon aecdinrs 
•Utcr elcht \votk nnd wUh tlu 0 000001 inr after tw U weeks 









402 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


It IS to be noted from the data presented in Table VII that the tubercle 
baciUi grew about equally well on the two potato cylinder mediums, with and 
without crystal violet, on the contiol medium prepared from pieviously 
autoclaved whole potatoes, ground and mixed with glycerol broth and agar, 
and on the latter medium containing 0 000,3 per cent crystal violet The same 
mediums were, therefore, used foi the study of the isolation and contamina- 
tions developed from 8 positive tuberculous sputums after preliminary sul- 
phuric acid treatment as m the previous experiment recorded in Table VI 
These results are recorded in Table VIII 

It IS to be noted from the data leeoided in Table V TTT that the medium 
prepared fiom autoclaved vhole potatoes ground and mixed with glycerol 
broth and agar in suitable proportions and containing 0 000,3 per cent crystal 
violet yielded results in per cent isolations and contaminations about equal to 
that of potato cylinder broth medium piepared with 0 0015 pei cent crystal 
violet Greater amounts of dye in this medium wei e detrimental to growth for 
isolation purposes 

Table VIII 


Isolations and CoNTA3riNATio\ s From Spotvms After Preliminary Sulphuric Acid 
Treatment Resulting on Potato Broth Agar Medium, Prepared From Autoclaved 
Potatoes, Containing Varying Amounts of Crystal Violet 



1 CULTURE RESULTo IN PERCENTAGE 

culture medium 

POSITIVE ISOLATIONS FOR 
TUBERCLE BACILLI 

CONTAMINATIONS 

Control Petroff’s gentian nolet egg medium 
Control Potato cylinder medium with 0 0015% 

69* 

19 

crystal violet 

“N” (Control Autoclaved potato agar medi 

88 

13 

um without crystal violet 

I*) 

28 

“N” + 0 01% crjstal violet 

0 

0 

“N” + 0 002% crjstal violet 

66 

3 

“N” + 0 001% crystal violet 

66 

19 

“N” + 0 0003% crjstal violet 

84 

19 


•Fne culture tubes nere seeded from each of the eight sputums on the different mediums 

tested 


e Groivth of Tubeicle Bacilh on Potato Without Bioth — In the studies 
recorded in an earber pait of this papei it was noted that broth added to potato 
mediums in high concentrations had a deleterious influence upon the growth 
of the tubercle bacilLi but that in low concenti ations very little effect was 
noted upon tlieir growth This made it appeal likely that the addition of 
broth might not be essential in the potato medium and this is borne out by 
the culture studies lecorded in Table IX 

Since these prebminary experiments indicate that the addition of broth is 
not essential to obtaining good growth on potato mediums, we have initiated 
a more extensive study of this with pure suspensions of tubercle bacilli as 
well as trying isolations from positu e sputums This study has not advanced 
sufSciently far to report completely at this time but will be reserved for a 
subsequent complete contribution However, Table X, records the tests with 
the potato cylinder and varying amounts of glycerol from 1 to 5 per cent in 
the 10 to 15 cc of tap water, appear sufficiently conclusive to record at 

this time 
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It 18 thus to be noted from the data recorded in Table X that the baciUi 
grew about equally well especially in the high dilutions of seeding regard 
less whether broth was present in the solution at the bottom of the culture 
tubes into which the potato cylinders were dipped or whether sterile tap 
water containing 1 to 5 per cent gljeerol was used for this purpose 


Tadle IX 

The Geowth or Tubercle Bacilli on Geouno Potato Glycerol Aovb Medidh in the 
Absence or Broth 


CULTURE lIEDIUil 



IHKEH 



Potato cjlinder glycerol brotli medium without crvBtnl 
violet 

HI 

■B 

—| 

Ground potato glycerol! broth agar medium 




Ground potato gljccroU agar medium without broth 





IMODNT or BACILLI IN MO PER C C IN 
SUSPEVSION USED POR SEEDING 
CULTURE ArEDIUMS 


The arbitrary gradlnff from 0 to 4 Indicates the approximate amount of growth obtained 
from an average of 10 or more tubes seeded in each case In the 1 0 column the readings 
recorded are after four weeks Incubation In the 0 000 1 mg column after eight t\eeks and 
In the 0 000 001 mg column after ten ^eeks Incubation 

tThls medium was prepared from autoclaved whole potatoes which were then mashed 
and 30 per cent added to 1 1 per cent agar agar J3 4 per cent four times normal strength broth, 
2 i>er cent glycerol and 53 6 per cent tap water 


tThls medium was prepared from autoclaved whole potatoes which were mashed and 
30 per cent added to 1 1 per cent agar agar 2 per cent glycerol and €G 9 per cent tap water 
but no broth 


Table X 


The Growth or Tubercle Bacilli on Cptstal Violet potato Cylinbers Dipped in 
Glycerol Solutions Without Broth 


CULTURE UEDIUit 

UlOUNT or BACILLI IN MO PEE C C. 
IN SUSPENSION USED PCS BEEDINO 
CULTURE MEDIUMS 


■mnoiB 



Crystal violet potato cjlinder in 1 cc» 5^ gljcerol 




broth 

4* 


1 

“P^’ (Crystal Violet potato cylinder) in 1 cc , 




gljcerol jn tap water 

3 

2 

1 

‘ P mice 4% gljcerol water 

3 

2 

1 

P Mn 1 ce 3% gljcerol water 

3 

2 

1 

‘ P mice 2% gljcerol water 

3 

2 

1 

'P m 1 c c 1% glycerol water 

3 

2 

1 


•The arbitrary grading from 0 to 4 Indicates the approximate amount of growth obtained 
from an average of lO or more tubes seeded In each case In the 1 0 column the readings 
recorded are after four weeks Incubation In the 0 000 1 mg column after eight weeks and 
In the 0 Ot.0 001 mg column after ten works incubntlon 


The experiments in which the isolation of tubercle bacilli from contami 
nated pathologic specimens was studied using the glycerol tap water crystal 
violet potato cylinders without broth as culture medium has not progressed 
sufficiently far to warrant a definite recommendation of this medium, al 
though the foregoing study with suspensions is encouraging 

Although the cooked ground potato crystal violet agar medium ga\e an 
efficiency about equal to the crystal violet potato cyhnder brotli medium, we 
prefer the crystal violet potato cylinder broth medium until a more cxiiaus 
tive personal experience has disclosed no objections espcLinlly in imiformitN 
of preparation of the cooked ground potato crystal violet agar medium Tlie 
details of preparation of this medium -will therefore, be reserN ed for a subse 
quent brief report at which time further experiences with the tap water 
glycerol crystal violet potato cylinder medium will he reported 
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PAKT II 

A Comparison of the New Sulphuric Acid Crystal Violet Potato Medium 
Method with Petroff’s Sodium Hydroxide Gentian' Violet Egg SIedium 

ilETHOD AND G'DINEA PiG INOCULATION FOR THE ISOLATION AND DETEC- 
TION OF Tubercle Bacilli in Sputuais, Urines and Animal Tissues 

Id order to determiDe the compaiati'v e \alue of the new sulphuric acid 
crjstal violet potato medium method, Peti off’s sodium hjdroxide gentian 
violet egg medium method and the sensitiie guinea pig inoculation method for 
the isolation and detection of tubercle bacilli a series of microscopically posi- 
tive and negative sputums, as well as urines, were used as test materials and 
in addition tissues (lung, hver, spleen, bone marrow, and kidney) from intra- 
venously infected dogs and labbits were submitted to analysis by these three 
methods 

a Dctcdion of Tuheicle Bacilh m Sputums — ^In order to compare the effi- 
ciency of the sulphuric acid crystal violet potato medium method with Petroff’s' “ 
sodium hydroxide gentian •violet egg method on positive sputums, 93 micro- 
scopically positive sputums were used as tests and 366 culture tubes were 
seeded for each of the two methods The summarized findings in this study 
are briefly recoided in Table XI To ha'ie done guinea pig inoculation tests m 
this series v ould obviousl 3 have been unnecessary so they were omitted 

Table XI 

A CoJirAKisoN or the Sulphuric Acid Crystal Violet Potato Cylinder Method and 
Petroit’s Sodium Hydpoxide Gentian Vioiait Eog Method jpoe the Isolation 
OF Tubercle Bacilli Froji Sputums JIicroscopically Posim-E 
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violet egg medium method 

129 

35 

27 

7 

41 

44 0 

Sulphuric "icid crvstol violet potato 







cylinder method 

2Gi 

72 

75 

20 

85 

914 


The findings with Peti oil’s method practically duplicate those previouslj 
recorded by other authors, and it is obvious from the foregoing study and 
results recorded in Table XI, that the sulphuric acid cijstal violet potato 
cylinder method gives a far greater number and percentage isolation from 
microscopic positive sputums 

In order to compare the efficiency of the two culture methods with guinea 
pig inoculation on sputums, a series of nine microscopically doubtful sputums 
from positive cases of pulmonary tuberculosis were used Petroff’s sodium 
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hjdro\ide gentian riolet egg medium method gave growth m the case of two 
of these nine spiitums, ivliile the sulphuric acid crystal violet potato cylinder 
method and guinea pig inoculation give positiie findings in agreement in 
file of the total nine doubtful microscopic sputums The remaining four 
sputnms were negative bj all the above three methods It is thus to be noted 
that Mitli doubtful sputums from definite cases, the sulphuric acid potato 
method was in entire accord with the results of guinea pig inoculation There 
IS, however, another important point worthy of mention at this time and that 
IS that the guinea pig findings eoncniicd with the sulphuric acid potato method 
in so far ns the early appearance of positive findings only when the local glands 
were incised and smears examined for tubercle bacilli by staining methods, 
generalized disease with internal organ and splenic involvement in the gumea 



FIe: 7 — Isolation of tubercle bacilli from microscopically slightly po Itl>e sputum ofter 
three weeks Incubation by tho sodium hjdroxlde gentian violet egg medium method (tube on 
left) and by the sulphuric acid crystal violet potato cylinder method (tube on right) There 
■'^as no growth from this sputum on the gentian \ olet ejg medium even after ten vvccka incu 
batlon while growth appeared on the potato cj Under medium as early as the third week on 
al( the tubes planted 

pig only develops several weehs later Jiequently smears from the glands are 
negative for tubercle bacilli in stained preparations and in many of these 
cases the sulphuric aeid potato culture method yielded definite positive growth 
several weeks before the bacilli were found or definite generalized disease 
developed in the guinea pig Petrol! s method when positive gave a growth 
in practically all cases only several or more weeks later than positive evidence 
developed by the other two methods 

b Detection of Tuhcrclc Bacilli in Urines — In order to compare the effi 
ciency of Petrol! s method the siilphurie acid crystal violet potato cylinder 
method and guinea pig inoculation for detecting tubercle bacilli in urines, 24 
specimens vi ere oolleoted and tested Among these ii ere positiv e and negative 
mieroscopie specimens Of the 24 specimens of urine tested three gave posi 
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tive cultures by Petroff’s method ivith evideut growth occurring only after 
the fifth week in one sample, and the tenth and thirteenth week lespectivelv 
in the other two The sulphuric acid crystal violet potato cylinder method 
gave evident growth in ten of the twenty-four specimens of urine while 
guinea pig inoculation gave positive findings in eleven of the twenty-four 
specimens The one mine, however, which proved positive by gmnea pig 
inoculation and not by the new culture method was positive only in one 
guinea pig •while a duplicate remained entirely negative for tuberculosis even 
after three months’ observation period The failure of the cultuie method in 
this case may possibly have been due to the absence of tubercle bacilli from 
the inoculum used for seeding the culture tubes as was the case with the 
second guinea pig and this must therefoie not necessarily be comited against 
the new culture method foi detecting tubercle bacilli 

The earhest evidence for diagnostic purposes was possible with the new 
potato culture method, as evidenced by maeioscopic growth of the tubeicle 
bacilli on the medium, within the fourth or fifth veek in the majority of the 
cases, while by the gmnea pig inoculation method a diagnosis could be made 
in the third or fifth week provided the infected local glands were opened 
and a smear of the pus examined microscopically for tubercle bacilli Gen- 
eralized disease in the gmnea pig with mvolvement of the spleen only oc- 
curred several weeks later The abov'e findings, therefore, indicate that the 
sulphuric acid crystal violet potato cylindei method is as efficient and as 
reliable as the guinea pig inoculation method for the detection of tubercle 
bacilli in sputums and urines 

c Detection of Tubercle Bacxlh in Infected Tiss^iies — The efficiency of the 
sulphuric acid ciystal violet potato cjlnider as compared to Petroff’s method 
and guinea pig inoculation was also borne out m tests with infected animal 
tissues For this pait of the studv 20 dogs and 20 labbits were given intra- 
venous injections of vurulent human tubercle bacilli m varying graded amounts 
of 1 0, 0 01, 0 000,1, 0 000,001, and 0 000,000,01 mg in fine suspension in sterile 
saline solution These animals were then divided into two series, one being 
killed one week after infection and the second one month after mfection 
Tissues fiom five organs, eg, lung, liver, spleen, kidney, and bone marrow, 
from each ammal v ere examined Aftei being ground fine and mixed -with 
sterile 0 9 per cent sodium chloiide solution, approximately equal parts were 
used for the detection of tubercle bacilli by Petroff’s method, the sulphuric 
acid crystal violet potato method and guinea pig inoculation Specimen 
results of these studies are lecorded in Tables XII, Xm, and XTF chosen at 
random from a large number of like test experiments with the tissues from 
rabbits and dogs but showing some significant findings 

The data obtained from the tissue studies m which dog’s and rabbit’s 
organs were used as tests and specimens of which are recorded in Tables 
Xn, XIII, and XIV revealed that in general most of the results of guinea pig 
inoculation were in accord v\ith the findings in the sulphuric acid potato 
cylinder culture method At times, however, when the baeilli were sparse 
in the tissues, due to the small amount given intravenously to the animals. 
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the sulphunc acid potato method would give positive findings while the 
guinea pig inoculation method was negative, and vice versa 

Since in earlier studies a compnnson was made between the crystal violet 
potato ojhnder broth nieditim and Petroff s gentian vioiet egg medium which 
proved the former medium to be far superior for promoting the giowth of 
small numbers of tubercle bacilli seeded thereon than the latter it was also 
deemed advisable to perform comparative tests of the sodium hydroxide used 
m Petroff 's method for the prehmmarj treatment of tubeiculosis materials 
and the sulphuric acid used in the sulphuric acid potato method In addition 


Table SU 


A CoizpARisoA or OmuzA Pio Isocvlation and the H so — PoTKTo Cdltuke Method Wire 
PcTRorr s Method tor the Detectio'i op Todeecls Bacilli in Rvbqit Tissues 


TISSUES raOil 
RABBIT INrECTED 
INTRAV <1 
ilONTI!) H ITIl 2 
Ua TIE. HUJfAN 
TUBERCLE BACILLI 

PETROtr A ilETUOD 

NEW METHOD 

QUINEV PiU INjCULATION 

GROUTH evidence 
CONCLUSIVE 

OROWTH EVIDENCE 
CONCLUSIVE 

antemoptem 

DIAONOSiJs 
(EnDENCE NOT 

conclusive)* 

POSTilOPTEil 

DIAGNOSIS 

(EVIDENCE 

CONCLUSIVE) 

NO or WEEKS 

ATTER INOCULATION 



NO or WEEKS 
ATTER ISOCOLA 
TION 

J 3 4 u (J / » H 


BBShSheB 


Bone marrow 
iCidney 

Lirer 

Lung 

Spleen 

ouuuouu u 
0000000 + 
0000000 0 
0000000 0 
0000000 0 

uuoouuo u 

0 t+-i-+4- + + 

00f + + + + + 

00 + + + + + + 

000 + + + + + 

I) u f r + + + + 

0 0 + + + 

0 f f r ? t f + 

f? + + + 

0 0 r ? + + + + 

m 


By antemortem diagnosis Is designated the local gland Involvement follotvlng subcuta 
oeous Inlectlon When the enlargement of the local glands warranted the> Tvero Incised and 
examined for the presence of tubercle bacilli and nhen present the animal was sacrlftced nlthln 
a week or two ani examined for generalized disease uhleh Js then recorded under Postmo tern 
ntagrvosis Onl> three gradings are used In tl e«?e tabulations O negative the diagnos a Is 
uncertain or glandular enlargement wao Insufficient to make a definite diagnosis and + the 
presence of definite growth of bacilli definite glandular Involvement or generalised tuberculosis 
dependent upon tho column under which recorded 

tin this guinea pig most of the glands (Ingulnol retroperitoneal and tracheal) tverc en 
larged but no bacUll were found In smears and the spleen and rest of the organs were not 
tuberculous 


Table XIII 


A Comparison op Guinea Pia Inoculation and the II,S0 — Potato Culture Method With 
P zTROPP’a Method tor the Detection or Tubercle Bacilli in Rabbit Tissues 


tissues FROll 
RABBIT INFECTED 
INTRAV (1 
MONTH) WITH 0 01 
MO viR nu>r\N 
TUBERCLE BACILLI 

PETROFF b METHOD 

NEW METHOD 

GUINEA PIO INjCi'LVTlON 

growth EVIDENCE 
CONCLUSIVE 

OKOWTH EVIDENCE 
CONCLUSIVE 

antemortem 

DIAGNOSIS 
(EVIDENCE NOT 
CONCLUSIVE) 

POSTJIORTEM 

DIAGNOSIS 

(EVIDENCE 

CONCLUSIVE) 

to or W EEKS 

NO or W EEKft 

■a.M.fAgiaai 

NO OF W EEK& 

„345G78 1-I 



C 10 

•Bone marrow 

Kidney 

Liver 

Lung 

Spleen 

OOOOOUO 0 
0000000 0 
000000 + + 
000000++ 

0 0 0 0 0 0 0 0 

UUUUUUO 0 
0000000 0 
000000 + + 
000+ + + + + 
000 + + + + + 

0000000 0 
0000000 0 
OOOOOOO 0 

0 0 + + + 

T ! + + + + + + 

0 

0 

0 

+ 

+ 


Bj antemortem diagnosis Is designated the local gland Involvement following subcuta 
neoua Injection VVhen the enlargement of the local glands warrantetl thej were incised ond 
examined for the presence of tubercle bacilli and when present the animal was sacrificed within 
a weeft or two and examined for generalized disease which js then recorded under Postmortem 
diagnosis Only three gradings are used In the^e tabulations O ne'*atlve the diagnosis Is 
Uncertain or glandular enlargement was Insufficient to make a definite diagnosis and + the 
fu^ence of definite growth of the bacilli definite glandular involvement or generalised tuber 
cuiosis dependent upon the column under which recorded. 
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It Mas considered advisable to determine wbetber a residence on PetiofE’s egg 
medium as ^Tell as the crystal violet potato cylinder may not exert a detri- 
mental influence upon the bacilb from tuberculous tissues planted on these 
mediums The results of these tests using the guinea pig as test animal for 
deteimming the viability of the bacilli is lecorded in Table XV 

It IS clearly eAudent from the data recorded m Table XV that both the 
sodium h-ydroxide treatment and the culturing of the prepared plant on the 
gentian violet egg medium as pi escribed for Petroff’s method have a slight 
but defimte detiimental influence upon the viability of small numbers of 
tubercle bacilli eontamed in both the spleen of the rabbit and the liver of 
the dog as determined by guinea pig inoculation, which in3urious effect upon 



Fis S — A comparison of cultuies from the spleen of rabbits Intravenoush infected with 
tlrulent human tubercle bacilli eight weeks after Isolation by Petroffs method (Tubes 2 and 
4) and bj the sulphuric acid costal \iolet potato cj Under method (Tubes 1 and 3) The 
isolation in Tubes 1 and 2 was from a rabbit gi\en an Intraienous injection of 1 mg of bacilli 
and in Tubes 3 and 4 0 01 mg Tubes 1 and 3 revealed growth as earlj as the third week 
while Tubes 2 and 4 were still negati^e after twehe weeks incubation 


the bacilli was not evident aftei the sulphuric acid treatment and seedmg 
upon the crjstal Molet potato cj Under broth medium These findings ac- 
count for the greater delicacy of the sulphuric acid potato method as com- 
pared to the sodium hjdroxide gentian wolet egg method as well as for 
the higher percentage isolations fiom sputums, urines, and animal tissues 
obtained with the former method These data, recorded in Table XV, also 
agam emphasize tlie efficaej of the sulphuric acid potato method for isolating 
tubercle bacilli from materials infected with tubeicle bacilli and its equality 
in percentage isolations to the guinea pig o'v er n hich it has many advantages 
especially in convenience of examination and maintenance 
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Flff 9— A comparison of cultures from the H%er of dogs Intravenouslj Infected with 
virulent human tubercle bacilli eight neeks after Isolation b> Petroffs method (Tubes 2 and 
4) and by the sulphuric acid crystal \lolet potato cylinder method (Tubes l and 3) The 
Isolation In Tubes I and *’ was from a dog gl\en an Intravenous Injection of 1 mg of bacilli 
and in Tubes 3 and 4 0 01 mg Tubes 1 and 3 re\ealed gro^sth as early as tho third week 
while Tube 2 revealed a sparse growth at eight weeks as shonn above and Tube 4 was nega 
tlve to the twelfth week 


Table XIV 


A CoMPAKlso^ or Guinea Pio Inoculation and the n SO — Potvto Culture SIethod With 
pETRorr’s Method tor the Detection of TuBErcLE Bacilli in Doo Tissues 


TISSUES FROM 

DOO infected 

INTEAV (1 
MONTH) WITH 

0 000,1 MO VIR 

HUMAN TUBERCLE 
BACILLI 

PETROFF S METHOD 

NtVT METHOD 

QUINE \ no INOCULATION 

OROWTB EVIDEhCE 
CONCLUSIVE 

GROWTH EVIDENCE 
CONCLUSIVE 

ANTEMORTEM 
DIAGNOSIS 
(EVIDENCE NOT 

conclusive) 

POSTMORTEM 

DIAGNOSIS 

(EVIDENCE 

CONCLUSIVE) 

NO OF W EEKS 

NO OP W EEK 

NO OP W EEKS 


234 J G 7 8 14 

^345678 14 

„3450781G 


Bone marrow 
Kidney 

Liver 

Lung 

Spleen 




0 

0 

0 

+ 

+t 


By antemortem diagnosis Is designed the local gland Involvement foUowIn" subcuta 
neous Injection When the enlargement of the local glands warranted they were Incised nnd 
examined for the presence of tubercle bacilli and when present the animal was sacrlflced within 
a week or two and examined for generalized disease which Is then recorded under Postmortem 
Diagnosis Only three gradings arc u ed In these tabulations O negative 7 the diagnosis is 
uncertain or glandular enlargement was insulllclenl to make a definite diagnosis and + the 
presence of definite growth definite glandular Involvement or generalized tuberculosis dependent 
upon the column under which recorded 

tAlthough this animal revealed a slight nodular lesion in the abdominal wall after the 
eighth to tenth wre k there developed no enlargement of the local gl nds nnd nt po tmo*lem 
after four months there was found only a slight splenic Involvement with several smalt tuber 
cles but no enlargement of this organ and no Involvement of the other organs The retroperl 
toneal and tracheal glands were also slightly enlarged but not significantly so 
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SHMMABT AND CONCLUSIONS 

For the isolation of tubercle bacilli from contaminated tuberculous mate 
rials, such as urines, sputums, and tissues, the sulphuric acid crystal violet 
potato cylinder method is superior to the sodium hydroxide gentian violet 
egg medium method and equal in efBciencj to the guinea pig inoculation test 
Small numbers of tubercle bacilli in tissues (dog’s Iiicr and rabbit’s spleen) 
are not appreeiablj affected bj the prehramaiy treatment with an equal 
volume of 6 per cent sulphuric acid at 37° C for thirty minutes used to destroj 
the contaminators nor bj planting on the crystal violet potato cj Under medium 
while an equal volume of 3 per cent sodium hj droxide for twentj minutes at 
37° C has a slight detrimertnl influence upon the tubercle bacilli which is 
further enhanced bj seeding on gentian iiolct egg medium as prescribed in 
Petroff’s method 

Ground fresh potatoes suffer changes during grinding and exposure to 
air which makes them less suitable in the preparation of glvceiol agar 
mediums for growing tubercle bacilli than like mediums made from potatoes 
ground and mixed with the medium aftir hanng been autoclaved for thirty 
minutes at 15 pounds pressure In the preparation of the eivstal violet potato 
cylinder medium the amount of gljccrol from 1 per cent to 5 per cent, in 
the broth or tap water used, has no appreciable influence upon the giowth 
of the tubercle bacilli on this medium It appears from prelimmarj studies 
that tap water containing the glveerol can be substituted for the gljoerol 
broth in the preparation of the medium Likewise it appears that a glycerol 
crystal violet potato agar medium in winch the potatoes were autoclaved be 
fore being ground maj be substituted for the crjstal violet potato ejlmder 
broth medium used for isolating tubercle bacilli This is being more exhaus 
tively studied The glj cerol content in this medium bon cv er, requires to he 
about 2 to 2V_ per cent If broth is used in the preparation of this medium 
It must not he used m excess The most favorable concentration of crjstal 
violet added to this medium neuti aimed with sodium carbonate solution is 
about 0000,3 per cent, wheieas nitli the potato cjhnder medium the evlinders 
are best dipped in 0 0015 per cent dv e containing 1 per cent sodium carbonate 

The sulphuric acid crjstal violet potato method for isolating and detect 
mg tubercle bacilli possesses many advantages over guinea pig inoculation 
including the possibility of repeated observations economy of performance 
availablility of a culture, when positive for determining the tjpe of bacilli 
present as well as adding a feeling of confidence and certitude in the findings 
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TUBERCULOUS ENr)0]\IETRITIS' 


Bt Habey L Reinhart, B A , M D , and Robert A Moore, M Sc , M D 
CoLUiiBus, Ohio 


A ccording to most textbooks, and authors "who ha\e reviewed it, tubercu 
losis of the female genitil tract is of rather common occurrence Yet a 
revien of the literature on the subject reieals very few specific cases and a 
rather scant discussion of the subject in general "While this does not justify 
the conclusion that female genital tuberculosis is rare, from the number of 
cases V, e have encountered in our own laboratories, we are of tlie opinion that 
It 13 not as common as is often assumed 

Statistics lary considerablj, bat none indicate any great frequency in the 
general run of clinical material Thus Frank^ cites Fromme and Hejmemann 
who in 17,470 autopsies found genital tuberculosis in 142 or about 0 81 per 
cent Schhmpert, in 3514 autopsies of women and children with tuherculosis 
found 3 4 per cent affected with genital lesions Naturally the incidence of 
infection must he greater in cases of actnc tuberculosis than in the general 
run of clinical and autopsj material, and when we consider tint tlie tubes arc 
most frequently infected, we see at once that tuberculosis of tlie uterus is not 
common 

The assumptiou that primary tuberculous infection occurs in the female 
genital tract has always been very attractive, especially in Mew of the mani 
fest portal of entry But definite evidence of such a mode of infection has 
never been produced Such evidence as has been brought forward in support 
of this theory has been purely circumstantial Thus Baueieisen^ cites an 
autopsy upon the widow of a phthisical man in which tuberculous tndometri 
tis was the only lesion of tuberculosis found The pnmaij lesion of tubercu 
losis IS not necessarily a macroscopic lesion, and the bacilli may gam access to 
the body and be widely disseminated without any definite macroscopic evidence 
of the original portal of infection One should not assert that primar\ infec 
tion of the female genital tract may occur upon circumstantial evidence 
Many lesions of tuberculosis that were formerlj considered primarj le 
sions, in the light of more recent experimental ini estigatious appear to be 
secondary lesions The pathology of a primary focus of infection is different 
from that of a secondarj whether this infection be endogenous or exogenous 
The primary focus is small, discrete sharply defined, composed almost exclu 
sively of epithelioid cells, and usually shows coexistent in\oUeinent of the 
regional Ij mph nodes, whereas the secondary infection is greater in area, less 
sharplj defined variable in component elements and does not show the same 
tendencj to heal that is manifest in the primary focus 

Bead before the Seventh AJinual Comentfon of the \merlcan Socletj of Clinical Path 
olo^Ista Minneapolis Minnesota June S P and 11 20-3 

From the Department of PathoIoff> Th« Ohio State UnUeraltr Columbus Ohio 
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If most tuberculous infections are secondary, the question arises as to the 
mode of infection of the female genital tract Direct extension from an adja- 
cent lesion such as a tuberculous peritonitis is possible, but it is probable that 
with a coexistence of these two lesions the original extension ivas from the 
female genital tract to the peritoneum lather than in the opposite direction 
since the concomitant peritonitis is frequently localized in the pelvis, and intes- 
tines and mesenteric lymph nodes are often unaffected Infection in the 
majority of cases is metastatic and by the blood stream and the original focus 
IS most frequently in the lungs or bronchial lymph nodes Such an original 
focus also bespeaks the infrequency of lymphatic metastasis to the female 
genital tract Metastatic extensions in cases of manifest pulmonary tubercu- 
losis are far more widely disseminated than macroscopic examination reveals 
Such disseminated foci are only rcA ealed by extensive and careful microscopic 
examination of all organs Even then the lesions do not always exhibit the 
typical textbook form, and special staining of the tubercle bacilli may be re- 
quired to demonstrate their nature This indicates that dissemination of 
tuberele baciUi are frequent and that the development of a macroscopic lesion 
in organs is rare in proportion to the number of individuals who are infected 
with tuberculosis, and are manifested in miliary tuberculosis or isolated tuber- 
culosis of some organ or system Some organs are affected more frequently 
than others, this has led to the assumption that there is a difference m the 
resistance of organs to tuberculous infection There is a difference in resist- 
ance but probably not so much an inherent difference in the soil as in the 
physiologic activities of the particular organ Thus Krause (quoted by Bald- 
win, Petroff and Gardner*) has suggested that in organs constantly in motion 
the lymph flow is so active that the bacilli are not alloived to remain in one 
place sufiSciently long for the development of a lesion In the uteius we not 
only have an organ which is contracting periodically, but a congestion and 
desquamation of the entire endometrium, which practically amounts to a 
physiologic excision of the tuberculous aiea Cases of tuberculous endometri- 
tis cuied by curettage have been reported The normal endometrium performs 
a physiologic curettage periodically We know this prevents the establishment 
of chronic foci of infection in the endometrium with the common bacteria, and 
we believe it to be a factor in the prevention of the establishment of chrome 
tuberculous foci If this be true, we should expect to And evidence of some 
primary process that might alter this function along with tuberculous infec- 
tions, and such is true both in our own cases and in those reported by others 
The fiequency of tuberculosis in the placenta, following multiple pregnancies, 
in association ivith leiomyomas, flbrosis uteri, and even carcinoma, supports 
this view Thus tuberculosis is a secondary and complicating lesion in these 
conditions and not a primary lesion as is usually assumed 

The macroscopic appearance of tuberculous tubes and uteri in 75 per cent 
of the cases cannot be distinguished from those due to other infecting organ- 
isms A varying number of cases associated ivith a general tuberculous perito- 
nitis, do not represent true genital tuberculosis, but are a part of another process 
In these cases the sago-like tubercles on the surface of the tube and meso- 
salpinx are really a part of a peritomtis and frequently there is no evidence 
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of tuberculosis m the genital tract itself The true genital tuberculosis with 
which we are concerned is the type iMth definite ksions in the mucosa or 
musoulans of the tubes or uterus and m this type tliere is frequently no char 
actenstie to identify the process on gross examination, and it is these cases 
that are frequently assigned to some other etiologic agent, espeeially when 
routine microscopic examination is not made of cierj tube or uterus that is 
removed 

Clinically there is no pathognomonic symptom or even suggestive symptom 
associated with tuberculous infection of the female genital tract In the tubes 
the infection is most frequently assigned to gonococcus or puerperal infection 
according to the history In the uterus, a diagnosis of malignancy, adeno 
myoma, fibromyoma or gonococcus infection is usually made, according to the 
history and symptoms In the cervix the difTerentiation between malignancy 
and tuberculosis most frequently leans toward malignancv and indeed the 
differentiation is diffieult with the gross specimen and may giv e rise to no little 
concern in the microscopic section 

The age of occurrence is of interest in this connection White* found 
approximately 80 per cent occurring between the ages of sixteen and thirty 
SIX In general it may be said that pclvie infection of obscure cause and with 
atypical symptoms between sixteen and thirty six years of ago is always sug 
gcstive of tuberculosis Clinical search for a primary focus of tuberculosis 
often reveals none Curettement of the uterus and microscopic examination 
may yield tubercles, or may be so atypical that the diagnosis is confusing The 
infrequency of tuberculous mvometritis, and when it does occur the ficquenf 
association with other pathologic lesions, especially adenomyoma or fibroma, 
suggests that a primary pathologic alteration of the physiology of the body of 
the uterus is a factor m tuberculous infection Such alterations most mam 
festly disturb the muscular physiology, and thus the lymphatic drainage 

CASE BEPOnT 

h B , aged thirty, Africo American, was admitted to the hospital with a 
complaint of “pam in the loft side ’ She was married at the age of thirteen 
years, had had 3 normal pregnancies in 1910 1912 and 1914 respectively The 
onset of pam was approximately twelve years ago, in IDIG about two years 
after her last pregnancy She was eighteen years of age at that time The 
only other symptom was a marked leucorrhca Catamenia was regular but 
profuse The physical examination was negative with the exception of definite 
tenderness m the left lower quadrant The blood count was not significant 
and the Wassermann was negative The x ray examination of the chest was 
negative Pelvic examination was negative except for a rather definite ten 
derness of the left adnexa A tentative diagnosis of gonorrheal salpingitis was 
made and a panhystcreotomy performed The uterus was enlarged and boggv 
and contained subscrous and intramural fibroids The right tube was bound 
to the ovary, forming a tubo ovarian mass Extensive omental adhesions 
bound the pelvic vsscen in a mass There was no evidence of tubercles on the 
serous surface of cither ovaries tubes or the uterus The endometrium was 
polypoid 
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Microscopic examination revealed numerous tubercles scattered tbrougliout 
the endometrium and tubal mucosa and the ovaries The tubercles -were of the 
giant cell type, with many epithelioid cells Theie was little tendency toward 
caseation, coalescence, or conglomerate tubercle formation, and the size of the 
tubercles was uniform Complete encapsulation was lacking, although the 
process did not appeal to be very' active The tubercles were scattered 
throughout the endometrium, and pathologically they appeared to be of recent 
origin The associated fibromyomas and fibrosis uteri were significant There 
was no invasion of the myometiium 

This case appeared to be one of subinvolution, ivith multiple fibroids, and 
a resulting poly^poid endometrium upon which subsequently appeared a tuber- 
culous infection The tuberculous process was ceitainly not of twelve years 
duration, which vas the peiiod ovei which the patient had exhibited symp- 
toms The tuberculous process appeared to be of rather recent origin, while 
the submvolution and fibroids were the older process, and uere undoubtedly 
the cause of her earlier sy^mptoms No evidence of a primary focus was found 
clinically, which of course does not ebminate such a focus We believe the 
infection of both tnbes and endometiium was metastatic, probably from a focus 
somewhere in the respiratory tract 

A second case presented a uterus that was slightly enlaiged, and markedly 
fibrosed On cut section the body of the uterus was dotted with small definite 
discrete yellow caseous nodules, about 1 mm in diameter There were none in 
the endometrium which was compressed by the thickening of the wall of the 
uterus Microscopic examination revealed a marked fibrosis uteri , the nodules 
were caseous but definitely encapsulated by the fibrosis of the uterus There 
were also small tubercles present of the giant cell type, with many epithelioid 
cells without encapsulation or caseation The endometrium was atrophic and 
many microscopic sections revealed only one definite tubercle at the junction 
of endometrium and myometrium The tubercles in the myometrium were at 
vaijnng ages, some being early and others old, laige, and caseous 

The sequence in this case seems to have been a submvolution, fibrosis uteri, 
and tubeiculous mfection, with extension of the piocess to other parts of the 
uterus 

SUMMARY 

1 Theie is a marked variation m the reported frequency of tuberculous 
lesions in the female gemtal tract 

2 The physiologic activities of various portions of the female genital tract 
may be lesponsible for variations in resistance to tuberculous infection 

3 Tuberculosis of the uterus is more frequently superimposed upon a 
pathologic than a normal organ 
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THE CHEmSTRY AND CYTOLOGY OP SEROUS FLUIDS* 


Br Alvin G Poord, JI D , Guy E Youngberq, Ph D , and Vera Wetaiore B S , 
Buffalo N Y 


\ 7ERY little information regarding the amounts of various chemical con 
^ stituents in serous effusions is found in reviewing recent literature since 
the advent of modern methods of blood and serum chemistry Most of the 
articles available gne data on only a few of the chemical substances present 
No report on a complete studj of a large senes of fluids, comparable to infor 
mation on chemical constituents of the blood in health and disease, is a'vail 
able For a general summarj including relatiACly old and also recent htera 
ture, the reader is referred to Wells* nho presents a good critical review and 
bibliography 

Recently Goiecki* after examination of fairly large numbers of fluids for 
protein and various nonpiotem constituents found that the proteins were high 
in exudates and lo'w in transudates Patty acids were consistently higher in 
exudates and cholesterol moderately higher in exudates than in transudates 
Sugar \alues were about the same as in blood in both types of serous fluids 

Bezancon et aP found slightly more chlorides in both transudates and 
exudates than m blood, wlicieas calcium values weie practically the same as in 
blood Fatty substances varied roughly with the protein content, which was 
increased in inflammatory exudates The fibrin content was also highest in 
inflammations Cliolcsterol was uniforml> moderately higher in exudates than 
in transudates 

Bernhard* found on examining 14 fluids that the amount of nonprotein 
nitrogenous bodies and sugar content were comparable to the findings m blood 
Nathan® states that the sugar content is slightly lower m inflammatorj fluids 
than in transudates, a point denied by others including Bezancon OrsP found 
that determinations of glucose were not of differential value in exudates and 
transudates 

A great deal has been written about the cjtodingnosis of fluids especiallj 
by French authors The best resume of the subject m English is found in 
Sahli's textbooL.* in wliicli a critical discussion of Widal’s original claims is 
presented Briefly, Salih's conclusions are that a sediment showing merely all 
IjTnphocjtes suggests tuberculosis as the ctxologj of the effusion but that 
fluids from other causes may show the same picture He maintains that the 
predominance of one tjpe of cell depends less on the primarj etiologj than 
on the stage or sevenfv of tlie process He advises hesitation m the diagnosis 
of tumor cells from smears alone, because of the danger of confusion with 
degenerated cells of other tjpes, in which Bock* and Zemanskv® agree, both 
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entirely satisfactory when either was used Prompt handlmg of the fluids 
obviated the use of these chemicals except in a few cases 

The chemical examinations were done bj methods ordinarily used for 
blood and seium chemistry 

On analyzing the findings in the chest fluids (Table I) the specific gravity 
of the inflammatory exudates is seen to be much higher than that of the transu- 
dates m the caidiac congestive cases, vaiying fiom 1 019 to 1 025 in the tuber- 
culosis cases (vith an average of 1 0215), and 1 022 in the nontuberculosis in- 
flammations compaied with 1012 to 1014 (average 1013) in the transudates 
The tumor cases likewise were high, 1 018 to 1 025 (average 1 021) 

The Rivalta test was consistentlj marked in the inflammations, most in 
tubeiculosis or tumoi, less in nontubeiculous inflammations and veiy scant or 
negative in the tiansudates Spontaneous clotting was most marked in the 
tuberculous cases, nearly as prominent in those with tumor, moderate in non- 
tuberculous inflammations and only sbght or not at all in the transudates 

Analysis of the chenucal findings showed the piotem content to be prac- 
tically proportional to the specific giavity of the fluids The exudates showed 
much higher albumin, globulin, and fibiin content than the tiansudates, aver- 
aging over three times the values in the latter class of fluids Albumin-globu- 
hn ratios weie not constant in any of the groups of fluids Nonpiotein nitro- 
gen, uiea, uric acid, creatinine, and chlorides showed values quite comparable 
to those of the blood Many simultaneous deteiminations of these substances 
in the blood weie nearly the same as those in the fluids, indicating free diffu- 
sion of these substances thiough the pleural wall into the chest cavity The 
high figuies for uiic acid m the tumor cases possibly is due to the increased 
destruction of nucleoprotein 

The sugar content also paralleled the blood sugai quite constantly In the 
cardiac group one fluid from a diabetic showed 328 mg sugar, approximatmg 
the amount found in the blood 

Cholesterol values varied eonsideiably in the different fluids with no data 
of differential value in any group of cases The same applies to lecithin Inor- 
ganic phosphorus and calcium values weie practically the same in all types of 
fluids and were quite compaiable to the amount of the same substances in 
blood 

Study of the cellular elements in the sediments as well as the fluids in the 
gross revealed blood in various amounts in all of the fluids Most was seen in 
the tumor fluids, less in the tuberculosis cases, and least, amounting to micro- 
scopic blood only, in the nontuberculous inflammations Occasional fluid 
shoved a considerable amount of blood from trauma by the aspirating needle 
and no doubt traces seen in other fluids could be ascribed to this source 

Studies of the white cells in the tuberculosis fluids showed a marked pre- 
ponderance of lymphocytes in all but 3 fluids, in which a considerable percent- 
age of polymoiphonuelears was seen All three eases were very acute in 
onset and severity The transudates showed characteristically serosal cells 
singly and in clumps, but in 2 cases with long-standing effusion a high percent- 
age of lymphocytes occurred Also, over 95 per cent lymphocytes were seen 
in one case of chrome postpneumomc, nontuberculous pleurisy and two of 
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lympliosarcoina of the chest (Fig 1) In 4 other nontnherculons pleurisy 
fluids a high percentage of polymorphonnclears was present along with large 
numbers of large mononucleated cells, some of which were definitely macro 
phages showing phagocytosis 

All of the several fluids from cases with carcinomatous involvement of the 
pleura showed masses of large cells, irregular in size and shape, often vacuo 
lated, and sometimes with mitotic figures (Fig 2) Sections of imbedded 
sediment revealed small fragments of tumor tissue especially gland acim in 
adenocarcinoma (Figs 3 and 4) 



Fig 1 




Fig 2 Fig 3 

Fig 1 — Lymptiosarcoma Cells Indistinguishable from IjTnphocj'tes of blood 

Fig 2— Carcinoma metastasea to chest Note mass of Irregular cells 'with prominent 
nucleoli 

Fig 3 — Secondary carcinoma of pleura. Same case os Fig 2 SecUon of Imbedded scdl 
ment sho^^ Ing gland acinus 

Eosinoplulia was seen in several fluids a point to be discussed later 
(Table n) 

Guinea pigs injected with sediments of several ounces of fluid from cases 
of tuberculous pleurisy were positive in 8 cases 2 pigs died from too large 
a dose of sediment, and 3 were negatne a much higher percentage of positive 
results than if small amounts had been injected as sometimes recommended 
The results on abdominal fluids in Table I show much similarit\ to those of 
the chest fluids The specific gravities were on the whole lower than in chest 
fluids with similar etiology, except in the cases of tuberculosis where the spe 
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cific giavitj averaged about 1 022 The transudates, whether due to cirrhosis, 
nephritis, heart disease, oi mechanical obstruction in 3 cases of carcinoma 
showed low values, the majority about 1 012 or 1 013, with a few lower and 
some higher The Rivalta test was negative or only faint in aR the transu- 
dates and definitely positive in all the exudates, most marked in the tubercu- 
lous cases and moderate m two fluids from peritoneal carcinomatosis The 
same applies to spontaneous clotting of the fluids 

Blood was found most abundant in 2 carcinomatosis cases and next in the 
tuberculosis fluids and was very scanty in all types of transudates, even in 
most of those of the cardiac decompensation group 



Fig 4 — Piece of skin found in section of pleural fluid sediment a button cut out b-\ asplrat 

Ing needle 

The chemical findings showed high protein values in the tubeiculous and 
carcmomatosis cases similar to those in chest cases The lovest figures ivere 
obtained in 3 fluids from 2 nephritic cases in whicli only traces of albumin 
and globulin were seen Cirrhosis fluids were next to the lowest, and the car- 
diac fluids the highest of the transudates The albumin-globulin latio was in- 
constant, although m all the tuberculous cases the g^ulin was greater than 
the albunun Fibrin was absent oi scanty m all the transudates except one, 
and was most abundant in the tuberculous fli^s 

Nonprotein nitrogen, urea, uiic acid, creatinine, chlorides, and sugar ap- 
proximated values found in blood, all cases having had some blood chemistry 
done, either some time before or shortly after paracentesis However, the 
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urie acid \alues m many of the cases were somewhat increased over those of 
the blood A few fluids with high sugar values were found in cases of diabetes 
with high blood sugar 

Cholesterol content varied within all groups of cases, although there was 
found only a trace in three fluids from tu o cases of nephritis One of these 
cases, from whom h\o fluids were drawn, liad a consistently high blood cho 
lesterol, about 350 mg per 100 c c of blood Lecithin was not detected m the 
abo've three fluids No constancy in regard to this substance was apparent in 
the other groups of cases 

The amount of inorganic phosphorus was of no differential value Calcium 
determinations were fairly constant Two nephritic fluids showed the lowest 
values, VIZ , 6 3 and 5 8 mg respectiveh One fluid from a case of cirrhosis with 
jaundice showed a low figure, 6 8 rag as did a fluid from a case of carcinoma 
tosis (6 6 mg ) 

Cellular study of the transudates showed on the whole large numbers of 
classical serosal cells singly and in plaques, m most cases comprising 50 per 
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Flff 6 — Carcinoma of peritoneum secondary to stomach cancer Note mitotic flcures. 

PJff 6 Carcinoma of peritoneum aecondarj to o\ary cancer Note large mass of Irregular 
cells one showing mitosis 

cent or more of the white cells seen High Jymphocj tic values were seen in 
several cases of transudates of prolonged duration and in two tuberculous 
cases not previously tapped Three fluids from carcinoma patients with fluid 
apparently due to mechanical obstruction showed pictures similar to those in 
other transudates Cells similar to those described m tumorous fluids were 
found in the two fluids from cases mth peritoneal metastases Iditoses were 
seen in some of the cells in both fluids (Pigs 5 and G) 

Guinea pig inoculations v^cre positive m all three fluids from the tubercu 
lous cases 

Some attention was paid to several opalescent milhj abdominal fluids 
from nephritic and cardiac cases in an attempt to determine the chemical 
nature of the substance causing the chjliform appearance In onh one a car 
diac case was neutral fat demonstrated Lecithin was highest in this fluid 
but the values for this pliospliolipin in the other cases were no higher than in 
other fluids showing no opalescence 
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In the other opalescent fluids the substance could not be shaken out with 
chloroform, ether, or alcohol The same was true aftei warming with strong 
acid or with strong alkali Compounds of a simple lipo protein nature there 
fore seem eioludcd Varying the Ph considerably on both sides of the neutral 
point was not offeetive in rendering the fluid clear No definite conclusions 
were reached 

Wassermann tests were done on about a quarter of the chest and abdominal 
fluids and the reactions were similar to those with blood serum from the same 
patients Of 10 chest fluids, sent to the New York State Laboratory at Albany 
for tuberculosis complement fixation, C were reported anticomplementary, 2 
from tuberculous cases were positive and 2 from non tuberculous patients were 
negative Further work along this line will be continued 

In observing repeated samples from the same patient in this series, and 
others not included here, a definite change in the cellular picture has been 
noted many times, eharacterized by the presence of poljmorphonuclear 
neutrophiles and especially of eosinophiles (Pig 7) The presence of tins 
latter cell following repeated pneumothorax tappings has been lepeat 



PJfir 7 —Post pneumonic pleurisy plus tapping Note CO per cent eosinophiles 

edly reported but their appearance following repeated taps in other con 
ditions has not been described In one case of cardiac decompensation 15 
per cent eosinophiles and GO per cent poljmorphonuclcars were found tw o days 
after a priraarj tap which showed the usual picture of a transudate with no 
eosinophiles and only a few polymorphonuclcars The highest percentage of 
eosinophiles we have ever observed is 75 per cent of the total cells, this occur 
ring in a patient fourteen days after the first of 4 small injections of air given 
to compress a lung abscess In none of these fluids have we been able to dem 
onstrate organisms Table II shows the counts in 10 fluids demonstrating the 
above phenomena 

EUMMAHT 

Prom the above results it is apparent that for differential diagnosis as to 
the tj pe of fluid and the apparent cliologj of an effusion no one method of 
examination can be used alore but a combination of procedures must be used 
Quantitation of the various chemical substances present, except the protein 
content, gave no real diagnostic information and even the latter was proper 
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tional to the specific gravity of the fluids Most of the chemical substances 
tested for, except proteins, were found m about the same amounts as in the 
circulatoiy blood The Kivalta test was of particular value m determining 
transudates from exudates but in chronic transudates with some absorption 
of fluid or in cases with irritation from tapping, slight positive reactions were 
obtained Spontaneous clotting was most marked in inflammations, but, like 
the Eivalta test, was seen if transudates remained long or were concentrated 
by absorption in the chest, or if irritation of the serous cavity by tapping, 
pneumothorax, etc , was an added insult to the lining membi ane Our experi- 
ences with cytodiagnosis agree fairly well with those of Sahli, namely, that 
the types of cells found depend on the stage of severity of the etiologic process, 
the duration of the effusion, secondary factors such as tapping, etc , as well as 
on the primary etiologic factor Most cases of tuberculosis of the pleura, 
whether so called primary or secondary, show 90 per cent or more of lympho- 
cytes, but if very acute or if tubercle bacilli are abundant enough to be found 
by smears, polymorphonuclears may be found in various percentages Some 
chronic nontuberculous pleurisies, chrome transudates, or even fluids from 
malignant conditions may show nearly exclusively Ij^mphocj'tes m smears In 
these fimds, however, the specific gravity, Eivalta test, protein content, and 
above all the clinical findings, will often help to classify the fluid 

The presence of masses of large cells, irregular in size and shape, often 
vacuolated, showing prominent nucleoli and sometimes mitotic figures is highly 
suggestive of malignancy, but definite diagnosis is better made by sections of 
the imbedded sediment, in which fragments of tumor tissue, especially gland 
acini in adenocarcinoma, can often be found Confusion results in smear ex- 
aminations when degenerated forms of large mononucleated cells, either 
serosal desquamations or cells of other types ordinarily designated as macro- 
phages, are seen Absolute classification of some of these cells is certainly im- 
possible 

The presence of large amounts of blood, if trauma in aspiiation can be 
ruled out, suggests tumor Tuberculous fluids as a rule show enough blood to 
make the small button of sediment in a 15 c c centrifuge tube appear grossly 
bloody Congestive transudates as seen in hydrothorax in heart disease show 
practically the same amount or less than the average tuberculous fluid 

Guinea pig inoculations for tuberculosis should he made with the sedi- 
ment of many ounces of the fluid examined if positive results are to he ob- 
tained The injection of 5 c c of fluid as recommended in many clinical and 
laboratory textbooks is usually unsatisfactory because of the fact that the 
bacilli are not abundant enough in such small quantities to infect a pig 

The presence of eosinophiles in the sediment of aspirated fluids m our 
experience has been found to be most commonly seen in cases in which re- 
peated aspirations have been made, occasionally appearing promptly after a 
single tap These cells have been seen many times in the fluid forming after 
injectiors of air in artificial pneumothorax treatment for tuberculosis or other 
lung conditions Moderate numbers have also been found in the first fluid 
obtained in cases of postpneumonic pleurisies, especially in patients develop- 
mg postoperative lung complications The effect of tapping in producing this 
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cellular picture has not been stressed m literature, and possibly some of the 
cases of eosiuophilia m the fluids recorded heretofore under the primarj 
etiology of the effusion raaj be explained on the basis of repeated tapping 
"We have been unable to obtain postmortem maternal to observe the histologic 
changes in the serous surfaces in any of our cases, but probablj there is an 
aseptic inflammation present The concomitant presence of polymorplio 
nuclears or their presence uithout eosinophiles ivould help to bear out this 
assumption No organisms have been demonstrated in smears or cultures in 
anj of the fluids referred to above The effect of novocaine injected into the 
pleural surface or the pleural cavity should also be considered as a possible 
source of the cellular picture 


coNci,uaoi.s 

After final summary of the examination of the above fluids and others not 
included here we have concluded that the most practical points of differential 
value in endeavoring to classify an effusion as to type or primary etiologj 
are as follows 

Gross description or appearance , presence and amount of blood presence 
or absence of spontaneous clotting , specific grav ity , Kivalta test , microscopic 
study of smears of sediment, study of sections of imbedded sediment in sus 
peeted malignancy, and guinea pig injection of sediment or clot fiom large 
amounts of fluid when tuberculosis is suspected In very feu fluids will onlj 
one of the above methods give conclusive evidence, but if the clinical features 
of the ease with the history of the duration of the effusion information as to 
previous aspirations, etc , are known, a fairly reliable diagnosis esn be made 
if the various methods just mentioned are used Chemical examination for 
substances other than protein is of no real diagnostic value Possibly comple 
ment fixation teats for tuberculosis may be worth consideration a pomt now 
under investigation by us 
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DISCUSSION 

Dr Frederic E Sondem — I would like to ask Dr Foord if he will tell us about the 
abdommal fluid from cases numbers 16 to 20, whether chyle was actually demonstrated, and 
if not whether he was able to determme the cause of the turbidity 

Dr Kano IKeda — Some years ago in our laboratory we studied the chemistry of body 
flmds in comparison with blood chemistry Wo found the same kind of results as Dr Foord 
The thing I would like to suggest here is this We do a postmortem examination on a 
patient who has been in the hospital a very short time or whose diagnosis has been very 
obscure On these cases it has been my custom to examine the pericardial fluid chemicallj 
I have found at least one determination which is of value in arriving at a cause of death 
namely, the determination of the fluid for urea nitrogen Sometimes we have great dif 
Acuity in determining whether or not the patient had died of uremia The urea nitrogen 
will show a marked increase in the pericardial fluid m uremic death As far as the other 
constituents are concerned, I am not prepared to saj Sugar of course decreases very 
rapidlj If the sugar content remains, say 0 20 per cent, that gives us a clue that the 
patient may have had diabetes I think it is a good practice for pathologists performing 
postmortems to do chemical analyses on the pericardial flmd We find the same thing holds 
true wath other body fluids 

Dr Alvin G Foord (closing) — In answer to Dr Sondern I must say that probably I 
should have called the opalescent fluids “pseudo cliylous” rather than “chyliform,” because 
of the difSculties in demonstrating fat content Dr Youngberg, as well as other chemists, 
has been able to learn verj little about the cause of the milkiness of these fluids, and also 
in readmg reviews on the subject, particularly as giien in Well’s Chemical Pathology, there 
IS found considerable disagreement on the subject 

In answer to the warning as to the diagnosis of tumor on single cells, I can say that I 
quite agree As least I am not able to make such a diagnosis on tissues or serous fluids, 
although it appears to me that the latter would afford splendid opportunities for smgle 
cell study The best way to handle sediments examined for tumor cells is by making sections 
of the imbedded sediment and searching the same for tumor particles, such as acini, etc 
Once again I wish to reiterate that conclusions on fluids are best made after clinical study 
of the patient, and with a fair impression of the clinical problem involved, the laboratory 
evidence wiU be of more value 

Dr A H Sanford — We get a chocolate colored fluid with endothelial cells in plaques 
m it and we guess that it is a case of malignancy We have had men who have worked 
with Dr MacCarty who know all about single cell diagnosis, examine such fluids I neier 
could get any of them to find any cells that they would call malignant All of us hue 
seen fluids that we think are mahgnant We have not time to go into that but I think this 
is Bomethmg important 



PBIMARY CARCINOJIA OP THE FALLOPIAN TUBES'! 


Br Bkmst Scott, B So . M D and JlArauERiTE G Ouver, M A 
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' I 'HE first description of carcinoma of the fallopian tubes was giaen by 
■* Orthmann in 1886 Just forty years later, Wechsler' found 192 tubal carci 
nomas in the literature and added four additional cases Since this article 
we haae found seven other instances in the literature Cameron" reported two, 
Ewing," one, Beck,* one, Liang,® one, Heil,® one, Bower and Clark,' one, and 
we are adding two additional cases occurring in the surgical service of the 
White Cross Hospital and Ohio State University, bringing the total number of 
recorded eases to 201 

Therefore, it becomes evident that primary eaiomoma of the fallopian 
tubes IS a rather rare condition and that in comparison with the total patho 
logic lesions of this organ the percentage of malignancies is very small indeed 
Of 19,000 gynecologic eases in Johns Hopkins Hospital (Vest*) only four in 
stances of primary cancer were observed Weehsler reported four oases out of 
5,870 specimens at Lenox Hill Hospital, while the present two cases have oo 
curred in a senes of 5,000 surgical specimens As the condition is often recog 
nized only histologically, there are no doubt cases which have been overlooked 
where routine mioroscopie examinations were not made 

The literature of the subject has been so thoroughly covered by Weehsler 
in his recent article, that it is not the purpose of this paper to go into a com 
plete comparative study but to record only those cases that have occurred 
since his report and to add those occurring in our laboratories Two of these 
cases have been bilateral, two have occurred in the right tube and three in the 
left 


Case 1 — The tissues under consideration were referred by Doctor Joseph Price of 
Mercy Hospital, tnth the diagnosis o£ an **old inflammatory process of the ntenis, left 
ovary and tube ** By his perrmesion tvq are able to report this case 

Mrs K, aged forty seven jears, Txas admitted to Morey Hospital, Aplrl 4, 1927, with 
a complaint of pam la tlie pelvis 

EUtory — The patient has had only tha ordinary diseases of childhood but has always 
been m delicate health There have been no operations and no history of venereal disease 
Pneumonia at the age of sixteen years with complete recovery At seventeen to eighteen 
years she hnd mght sweats for two months Menstruation started at tho age of fourteen 
years of tlie twenty three to twenty four day type often irregular bat othermse normal 
There has been one normal delivery 

The present illness started with pain in tho peine region in November 1020 Treat 
ment afforded no relief About March 1, 1927, the pain became more severe and radiated 
into the groin and thigh, though lunitcd to the left side Bhe complained of noctuna and 

Read before the Se'enth Annual Convention of the American Society of CMnlcal Pathol 
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painful defecation, but her stools were free from blood There was no vaginal discharge 
Laboratory findings revealed a moderate anemia, otherwise nothing noteworthy The pre 
operative diagnosis was multiple fibroids and an inflammatory mass on the left side of the 
pelvis Panhjsterectomy and appendectomy were done 

Macroscopic Description — The specimen consisted of the uterus, right tube and ovary, 
which were sealed into a solid mass measuring 4 5 by 5 cm No definite relationsihp of 
the tube and ovary could be made out, the tube was markedly distended, resembling an 
old pjosalpinx On section the lumen of the tube was dilated, filled with a thick, yellow 
dfibiis, and hned with short papillary outgrowths which showed numerous small areas of 
necrosis The process did not suggest itself even at this time as being of a malignant 
nature 

The uterus was small, very firm in consistency The endometrium was slightly thickened, 
measurmg 4 mm There were no tumor masses in the uterine wall or in the endometrium 
The opposite tube was normal in size, the fimbiiated end was not sealed The ovary 
was small with many scars over its surface 

Microscopic Findings — Sections of the large mass show the tissue to be edematous and 
infiltrated with leucocytes, especially in small areas which simulated abscess formation In 
addition to this inflammatory process the epithelium, which resembled the tubal mucosa, was 
decidedly hyperplastic, atypical in its method of growth and presented mitotic figures 
There was a very definite infiltration of the muscular wall by masses of epithebal cells 
Sections from the uterus and cervix showed no invasion by the malignant growth 
Diagnosis — 

1 Primary papillary alveolar carcinoma of the left uterine tube 

Case 2 — (A somewhat more typical history) Mrs L S S, aged sixty one years, 
was admitted to White Cross Hospital on February 9, 1928, complaming of a bloody vaginal 
discharge and pain in the back 

The menses began at the age of thirteen years, were regular and normal At the age 
of seventeen she became pregnant and aborted at three months, with normal recovery 
There is no history of venereal disease The menopause occurred at the age of forty eight 
years when menstruation stopped completely There was no further trouble until twelve 
years later, when she noticed a watery vaginal discharge which i\as sometimes bloody and 
at tunes profuse She entered a hospital and a curettage of the uterus was performed 
The curettments were found to be negative and she was assured at tlus tune that she 
would entirely recover However, since that time, she has complained of constant discharge 
vhich upon numerous occasions has become bloody She has also complained of continual 
pain in her back durmg this period There has been no loss of weight and otherwise the 
patient has been in apparently normal health 

The first of February, 1928, the discharge had become more profuse On pelvic 
examination a slight tenderness could be elicited over the region of the left tube, though 
no defimte diagnosis could be made 

On February 9, she entered the hospital at which time the Wassermann and Kahn 
tests were negative Her pulse was 80, temperature 98, blood count, blood chemistry, and 
urinalvBis were not unusual, other than a slight leucopenia Her appetite was good and she 
complamed of no constipation She has urinated twice a night during the last few months 
An exploratory operation was advised with a preoperative diagnosis of left tube 
ovarian infection or uterine neoplasm 

Operative Notes — The uterus and cervix were small and atrophic There was a large 
amount of penutenne adhesions The right tube and ovary were apparently normal The 
left tube was markedly enlarged, soft and cjstlike, and the fimbriated end sealed 
A left salpingo oophorectomy and a right salpingectomy were performed 
Macroscopic Findings — ^The specimen consisted of the right and left fallopian tubes 
and a portion of the left ovary The ovary measured 2 cm by 1 % cm by 1 cm , and was 
somewhat atrophic On section there was revealed three or four small follicular cysts There 
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^^as no evidence of tumor nodules Upon opening the left tube a large papillomatous out 
growth was revealed covering the entire inner surface of the tubal wall and everting its 
edges The tube measured 8 cm by C cm by 6 cm The tumor mass consisted of multip o 
long finger like projections of the tubal mucosa, gronsh white in color, arborescent and very 
friable There was a small amount of serons exudate within the lumen and occasional 
dark areas of hemorrhage Necrosis nas not marked The tubal musculature was thick 
ened and firm The peritoneal coat presented n few fibrous adhesions 

Tlic opposite tube measures cm in length by ly cm m diameter and was kinked 
and tortuous On section the wall was generallv thickened by fibrous tissue and the raucous 
membrane vas absent 

i/tcrojcopic Findings — Section of the left fallopian tube, throughout its enlarged 
portion, revealed numerous papillary outgrowths of the tubal folds, consisting of a central 
stroma coiered with cuboidal and polyhedral epithelium which occurred in a single or 
multip’e layers and in some areas in the form of solid cellular strands Mitosis was 
abundant Imbedded deeply in the musculature of the tube \iere masses of epithelial 
cells some in alveolar airangemeut some in solid masses m all regards similar to the 
picture seen in gastric carcinoma The serous coat in no instance was invaded There 
uas a marked round cell infiltration of the muscle wall 

The right tube 8lioi\cd marked fibrosis of the rauscularis witli obliteration of the 
mucous folds 

The ovary revealed no invasion of malignant cells 

Diagnosis — 

1 Papillary carciuoraa of tiie loft fallopian tube 

2 Pight chrome salpingitis 

Aote — This patient returned to the hospital eleven months following removal of the 
caremomatoua tube presenting throe nodular masses in the abdominal scar, measuring 2 
cm in diameter The lower abdomen was painful and tender Upon opening the abdomen 
the omentum was found to consist of a mass of carcinomatous nodules closely attached to 
the transverse colon Both tho visceral and parietal layers of the peritoneum were exten 
81 V cly studded with similar nodules The uterus itself was small and free from invasions 
The metastatic nodules were limited to the loner portion of tho abdomen and mesenteric 
nodes 

Pathology — Macroscopic examination revealed numerous soft whitish tumor masses 
which were papillomatous and fnabic The microscope presented tho picture of adeno 
carcinoma resembling in close detail that described as occurring in the fallopian tnbe eleven 
months previously The case was looperablc and tho patient left the hospital witli a hope 
less prognosis 

The most frequent and pronounced symptoms of carcinoma of the fallo 
plan tube are, a profuse serous, often bloody or strosanguinous, \aginal dis 
charge, pain, irregularity of the menses in younger women and negative 
curettements Tumor masses may or ma^ not be palpated Constipation, noc 
tuna, anemia and \\ eakness are frequent associations in the latter part of the 
disease 

Both of the cases here reported fell m the postclimactenc period One 
case presented a persistent serous and spasmodically bloody discharge of a 
year’s duration, pain in the back and tenderness in the left lower quadrant of 
the abdomen, while the other -nas entirely free from an^ discharge but in 
neither of these cases, was the malignant nature of the disease suspected 
before operation 
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SUMMARY 

1 In tins paper "we have reported seven additional cases of primary carci- 
noma of the fallopian tube in the literature and two occurring in our own 
laboratory, bringing the total number reported to 201 

2 The most common clinical symptoms of the disease are those of vaginal 
discharge, often bloody, pain in the pelvis, tumor mass, and, late in the disease, 
constipation and nocturia 

3 The gross appearance of tubal carcinoma is often deceiving and its 
presence may be entirely overlooked unless careful routine microscopic exami- 
nations are made 

4 The microscopic picture is usually that of papillary-alveolar carcinoma 
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DISCUSSION 

Dr A S Giordano — I had one case like tliat I had never seen one before and was 
very doubtful about saying what it was 

Dr Clarence I Owen — I would like to ask about recurrence and metastasis 
Dr Ernest Scott (closing) — One of the cases died a few days after operation and 
the other was operated upon only sixty dajs ago 



THE INTERPEETATION OP BOKDEBLINE ALLERGIC REACTIONS' 


By Warben T Vaughan, M D , Richmond, Va 


'T^HE interpretation of allergic skin reactions has passed through a variety 
of evolutionary phases Even novr the procedure has recognized short 
comings 

THE DELATED REACTION 

At the beginning the immediate or half hour reaction was alone recorded 
and no reaction was considered positive bj the scratch method unless accom 
panied by an urticarial wheal preferablj with pseudopod formation and sur 
rounding erythema In 1922 and 1923 Peshlcm and Rost * Sidliek and Knowles, “ 
Shannon,’ Vaughan,* and others called attention to delajed types of the reac 
tion usually showing up after an inteival of about twentj four hours 

Vaughan suggested that the mild immediate reaction and the delayed 
positive reaction constituted the logical tjpe of response m those cases in 
which the protein poisoning was chronic as with foods eaten dailj, and that 
these reactions were the clinical counterpart of the well know n experimental 
Arthns phenomenon The latter represents chronic protein poisoning follow 
ing daily local injections of horse serum, manifesting itself as a soft infiltra 
tion which later becomes hard edematous and even necrotic 

Most allergists I believe now make tke twenty four hour reading along 
with the half hour studs A good positive delajed reaction is never as pro 
nounoed as the strong! j positive immediate rcnetion nevei piogressing to the 
formation of an urticarial wheal but it may be much more strongly positive 
than was the immediate reaction to the same protein Indeed a good positive 
delayed reaction maj follow an entirelj negative immediate reaction The 
delayed reaction consists of slight induration along the line of sciatch with 
surrounding erjthema usually rather sharplj demarcated, of from one to five 
centimeters diameter It looks rather like a beginning infechon but fails to 
progress as such 

Not infrcguentlj persons known through espeiience to be sensitive to 
certain proteins displaj persistently negative skin reactions to these same 
proteins Many such oases repoited negative to the immediate reaction would 
have shown positive delaved reactions The man who makes only half hourly 
readings wiU miss the not mficqucut delaved positive reaction, a reaction 
which I consider equally as specific as the immediate one, and will erroneously 
conclude that the reaction to the protein was entirely negativ c 

The selection of twenty four hours as the time interval for the reading of 
the delay ed reaction is purely arbitrary The reaction is usuallv pretty well 
faded by the end of forty eight hours but in rare instances it will persist two 
or even three days It is not ncccssarilv at its maximum after twenty four 

•Read before the Seventh Annual Convention of the American Eocletj* of Clinical T*alhol 
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horns It may alieady be fading I have sometimes obtained negative or 
neaily negative balf-bour and twenty-four-hour reactions with a clearly posi- 
tive lesponse at the end of four to six hours I theiefore make it a routine 
procedure to take thiee leadings, the first at the end of twenty to thirty 
minutes, the second after from four to six hours and the third on the following 
daj With this loutine one is very likel3’^ to catch the delajed positive reac- 
tion at some stage in its evolution E^'en then the maximum leaction maj’^ 
ha^ e been missed I have seen cases in which the maximum response occurred 
at the end of tivo hours but the four- to six-hour reading was still sufficiently 
strong so that the lalue of the leading vas not lost 

BORDERLINE RE,\CTIONS 

The man who insists upon a clear-cut positive reaction and fails to con- 
sidei the borderline response will often miss the specific allergenic protein 
The response is not neeessarilj' maximal The scratch method is rather a 
ciude procedure but when carefully earned out is surprisingl5’^ accurate as 
checked bi repetitions of the test But we cannot be certain that enough 
piotein has passed into solution oi enough has actually come into contact with 
the tissue cells to provoke a maximum i espouse Perhaps there was just 
enough to give onlj a mild reaction I have often seen the drop of dissolved 
piotein spread over an area of half an inch or more surrounding the scratch, 
the manipulator e\identlv failing to realize that only along the line of the 
abrasion is one capable of ebeitmg any response 

We know that immediate!}’’ following an acute exacerbation negative re- 
sponses are often obtained to proteins which at other times give positive reac- 
tions in the same individual I do not imagine that a patient in such a negative 
phase changes suddenly from being a negative reactor to a strongly positive 
one There are undoubtedl}^ gradations duiing which the reaction may be 
bordeiline 

GRADES OF REACTION 

The immediate leaction is the one of greatest value but the early and 
late delayed reactions give sufficient information so that we cannot afford to 
overlook them An immediate reaction with a definite urticarial wheal and 
usualh some surrounding erythema I class as one-plus More strongly posi- 
tive reactions aie two-plus, three-plus, etc The borderline immediate reac- 
tion Avitli no wheal but with more er}’^thema than those of its neighbors is plus 
minus I even designate a third group, those in which the reaction can 
scarceh even be called questionable as plus minus minus These are just 
sufficieiith different from their neighbors to be termed barely suggestive The 
one-plus delaved reaction shows an erythema of say one or one and one-half 
centimeteis in diameter Above this we observe two-plus and three-plus re- 
actions and below it as on the immediate, questionable or plus minus and barely 
suggestive oi plus minus minus reactions 

An isolated plus minus minus reaction receives no further consideration 
But if on all three readings which have been made without reference to each 
■ cr a iiarticular protein shows up as plus minus minus each of the three 
< s, the protein mav be one of etiologie significance and is so considered 
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In the same way a plus mmua reaction on tT\o or three of the three readings 
IS given consideration and an experimental trial 

In this way I believe that I ha^e increased mj efficiency in detecting 
etiologic proteins Manj of the proteins incriminated in tins manner are later 
found not to he factors in the individual case but others which have given 
only borderline reactions have sometimes been shown unequivocallv respon 
sible for symptoms 

ANALYSIS OF READINGS IN V SERIES OF BENEFITED CASES 

A small senes of 39 eczema cases all relieved b> protein avoidance onl} 
was analjzed as to the character of the reactions Clearlv positive imraedi 
ate reactions occurred in 61 5 per cent Thirty five per cent presented clearlj 
positive delayed reactions Often the immediate and delaj ed reactions oc 
curred in the same individual but m 17 9 per cent the delajed reaction was 
relatively more intense than the immediate In 17 9 per cent the diagnosis 
was based entirely upon delayed reactions the immediate being no stronger 
than plus minus Of these latter cases four showed the strongest reaction 
at the end of from four to six houis and three at the end of tw enty four horns 

RESULTS OF TREATMENT IN BORDEBUNE AND DELAYED REACTORS 
In 1926* I reviewed a senes of 135 allergies compnsing groups of re 
spiratorj and cutaneous allergy (Table I) One hundred and thirty two had 
had the complete routine skin test with three readings Of these, 46 per cent 
showed a clearly positive immediate reaction, 7 per cent a clearly positive 
delajed reaction and 47 per cent gave at best only borderline reactions on 
all three readings (Table II) 


Table 1 

Allergic Diseases Stoliel 


DISE-VSF 

NO 

r\sFS 

hO 

R^^FFITFD 

PER CENT 

RFNFnTFD 

Asthma 

48 

^2 

68 

Eczema 

23 

15 

54 

Pruritus nni 


9 

41 

Vasomotor rhinitis 


n 

t3 

Urticaria 

22 

16 

73 

Total 

13o 


Cl 5 

TVDLE II 



DiSTEmuTtON or Cvses Accobdino 

TO COARACTEP Ol ORIGIN \L SKIN TeST 


i ASts 

PER CENT 

Good 1 rompt Reaction 

( j 1 

46 

Good Delayed Reaction 



7 

Borderline Reaction 

ct 


47 

Totnl 

132 

100 


The question naturally arises as to which of these three groups expen 
enced greatest benefit those with good prompt reactions those with good de 
lajed reactions or those with poor reactions Table HI answers tins question 
Table IV is but a condensation of Table III m which the results are grouped 
and may be more readih read In the third column in Table III those receiv 
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mg but 50 per cent improvement are included since I feel that with no other 
treatment prescribed these individuals may attribute such improvement as 
they have had directly to protein avoidance even though the results in the 50 
per cent group have not been sufficiently good so that the patient was satisfied 

Table III 


Pkognostic Value op Skin Tests 
Comparison op Original Skin Tests With Ultimate Eesults 


EXTENT OF IMPROVEMENT 


NONE 

SLIGHT 

distinct vert good 

COMPLETE 

RELIEF 



(0%) 

(25%) 

(50%) (75%) 

(luU%> 

Good Prompt Eeaction (61 cases) 

18 

15 

13 36 

18 

Good Delayed Eeaction (9 cases) 

22 

11 

11 

56 

Borderline Eeaction (62 eases) 


37 

13 

16 19 

15 

Total, 132 cases 


27 

14 

14 2b 

19 



Table IV 



Prognostic 

Value 

OP Skin Tests 




(Continued) 



extent of improvement DN^)ATISrACTORY 

VERY satisfactory DIRECT BENEFIT 


(0 25%) 

(75 

100%) (50 

, 75 1UU%) 

Good Prompt Eeaction 

33 



54 

67 

Good Delayed Eeaction 

33 



56 

67 

Borderline Eeaction 

50 



34 

50 

Total 

41 



40 




Table 

V 



Distribution 

op Eeacttons According to End Eesults 



PROMPT 


DELAYED 

GOOD 

POOR 

NO 

rfaction 

EEACTION 

REACTION 

REACTION 


PER CENT 

PER CENT 

PER CENT 

PER CENT 

36 Unimproved 

31 


5 

36 

64 

54 Little benefit 

37 


55 

47 5 

58 5 

59 Very satisfactory 

56 


8 

64 

36 

25 Entire relief 

44 


20 

64 

36 


Eeferrmg for the present purpose only to the first two columns we see 
that with good prompt reactions and good delayed reactions the percentage 
of satisfactory results is decidedly higher than that of unsatisfactory results 
Indeed, for every patient not benefited there weie two who experienced ap- 
preeiable measures of relief diiectly attributable to the protein avoidance 
But the sigmfieant fact brought out in this table is in the last group, those 
showing only borderline reactions Thirty-four per cent of these obtamed 
very satisfactory results from protem avoidance only For every borderlme 
reactor unimproved there was another which showed evidence of direct benefit 
This would appear to substantiate my claim that m many clinics not enough 
attention is being paid to the borderhne reactions 

ANALYSIS OF UNIMPROVED CASES 

^ Table V brings out a new observation Of those cases who received no bene- 
t whatsoever 36 per cent had given a good clear-cut positive sensitization 
‘ non Why did these good reactors show no improvement following spe- 
"c protem avoidance? 
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In 1D27' I made n study ot 71 consecutive cases of eczema Thirtj nine or 
55 per cent were relieved of the eczema hy protein avoidance only Portj five 
per cent were not sufficicntlj relieved to consider the procedure satisfactorj 
Purtlicr study of these two groups, the ffood result and the poor result senes, 
brings out some interesting facts 

Clearly positive prompt reactions Mere obtained in Cl 5 per cent of the 
39 good result cases But they were obtained in almost ns high proportion in 
the poor result cases, namely, 50 per cent 

Complete past and family histones were obtained in 39 of the entire 
senes, 19 being good result cases and 20 poor results Bight of the former 
gave a positive past history for one or more other allergic diseases But eight 
of the latter gave equally definite positive histones 

I- Icven of eighteen good result cases gave a positive family allergic his 
tory Against this fourteen of the nineteen poor result cases in which familj 
history was obtained gave a positive family historj for allcrgj 

Seven of eighteen good result eases gave a fainilj liistorj of eczema and six 
of nineteen among the poor results did /ilieuise 

A clear out delayed positive reaction was found in seventeen of thirty nine 
good result cases and seventeen of tliirtj two with poor results 

Although one scrirs obtained satisfactory relief from protein avoidance 
and the other little or none, the evidence just recorded suggests strong)} that 
allergy is a factor even in those cases which were not relieved 

TEcnmo 

A word with regard to the method of making the test The arm and 
forearm arc still used for scratch or intradermol testing b} the majority of 
allergists I have discarded this site some time ago in favor of the back The 
individual ncrvi terminations arc more widely separated in the skin of the 
baek than elsewhere and the back is therefore less sensitive to pain The 
patient docs not see the scratching or needling and the psjchic pain factor 
IB thus to a great extent clirainatcd Tins is cspeciall} helpful in children 
I have compared the strength of the reaction in a small scries of known 
reactors, on the back, the arm, the forearm, and the thigh and have found 
no great variation in the intensitj of reaction in these areas Six eases were 
studied III all The reaction on the back was as large ns or larger than 
elsewhere in ever} case except one Bven in this latter it was clearlj posi 
tivc The comparison was rather rough since the scratch method was used 
but this method was chosen since it is prccisclj that which is used m the 
aotual work of testing 

Alexander’ has studied the reactivity of the akin to test proteins at van 
ous Riles of the body with carefully controlled experiments using intradermnl 
inooiilations of very carefully measured amounts and alwajs in duplicate 
In such places ns the forearm, the back abdomen the leg and the thigh he 
finds varjing cutaneous response or sensitiveness depending upon the loca 
tion oven when the tests arc prnclicall} simultnncoiisl} applied The skin of 
the back and of the abdomen usual)} gave a slightly stronger reaction than 
the other areas mentioned although occasionally the reverse was the case 
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In experimental work with histamine, using dogs, he found some variation 
in sensitivity of the skin in diffeient areas 

Any number of tests may he applied on the back at one sitting, one 
hundred being easily given with no discomfort to the patient and no crowd- 
ing of the scratches The esthetic advantage of scratches in a location where 
they will not show are appreciated especially by the feminine allergies 

There is no more justification foi applying the temporarily disfigurmg 
skin tests to the arms than there is foi producing a great smallpox scar in 
a locality that is often exposed Doctors are great creatuies of habit 

Fig 1 illustrates the method of the doisal application and brings out 
how much easier it is to apply the scratches oi the intradermal test to one 
continuous surface rather than to upper and lower circumferences of two 
arms In the case of men the factor of extensive distiibution of hair does 
not so often require ciicumvention 



Fiff 1 — Illustratine: method of appijinp sensitization tests to the back at one sitting* 

Most writers recommend a one-eighth inch scratch for the application of 
the protein Such a short scratch may be esthetic but it lessens the pioba- 
bdity of sufficient protein coming in contact Avith the tissue cells to produce 
reaction My scratches are about three-eighths of an inch long I find that 
with these larger scratches the delayed leaction paiticularly is more easily 
read I have yet to see a case of infection from the application of the protein 
test either by scratch or mtradermally 

In the event of borderline reactions, we aie left two alternatives, thera- 
peutic trial by elimination and subsequent exposure, or the intradermal test 
The intradermal reaction is often positive when the scratch has been nega- 
tive, particularly in adults This latter alternative should be the method 
of choice especially in those cases where specific desensitization is eontem 
plated Where there is reason to suspect a given protein, even the intra- 
dermal reaction should not be considered absolutely negative until after the 
apphcation of a highly concentrated test extract 

Occasionally the reactions to scratch and to intradernlal inoculations are 
so mild and yet the history is so definite that subcutaneous and ophthalmic 
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reactions become nccessarj Man> writers ba%c mentioned the subcutaneous 
method, the more recent -writers being Kahn and Grothaus* and Baljeat** 
The former authors find that in Texas where pollen pre\alence is extremely 
high through most of tlic >ear, persons with such mild sensitiveness will not 
react b> scratch or intraderraall> , ne\ertheless they are spccificallj sensitive 
to pollens, a fact which can be demonstrated by the subcutaneous reaction 

CONCLUSIONS 

There are manj factors to be considered in the performance and inter 
prctation of sensitization tests but I would emphasize that if two delayed 
readings are made in e^er^ case, pollens excepted, if more attention be paid 
to the borderline reaction especially when it occurs on two or more of the 
three readings, if the scratch be made the proper length and if questionable 
scratch reactions arc checked by intradermal tests, there will be fewer false 
negative reports, there will be fewer occasions for repeating the entire senes, 
and therapeutic efficiencj will be increased 
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DISCUSSION 

Dr J n Blact — Dr Vaughan ’s paper I think is of ralac because it brings ap two 
points which arc very important First it proves very definitely that a lot of literature 
that ]s being sent out is quite fallacious Literature is sent out giving tho idea that the 
tests arc perfectly easy to interpret I think tins t>pc of paper illustrates very definitely 
that this IS not true Second men doing this Otic of work arc doing it m as many different 
ways as we are doing Wassenuanns Some are doing intradermal and some cutaneous tests 
There is no uniformity as to the method in use There is also a great deal of difference 
in the method of reporting results 

The interesting thing in this work is the possible relationship of his delayed reaction 
to the absence of "allergic antibody' in tlio blood We have found that certain individuals 
who were entirely negative to intradermal injection showed no antibody m the blood We 
have bebeved that the negative reaction depended upon the absence of antibody I should 
like to ask if Dr Vaughan has made anj effort to determine whether this is the case with 
those showing delajed reaction, and also whether he finds delayed reactions in patients 
giving a negative intradermal reaction 

Dr JVm 0 Exton would like to ask Dr Vaughan as an allergist for some explana 
tion of the wheals we occasionally see immediately after inserting the needle into the veins 
of the arm in order to get blood specimens They have interested me for a number of 
years Do cleaning fluids have anything to do with it or is it just a reaction from the needle 
pnekf Or what other explanation would an allergist give! 

Dr A D Sanford — I should like to ask Dr Vaughan to discuss something that may 
be what Dr Exton refers to tliat is what his procedure is in tho hypersensitive skin 
especially with intradermal tests where you get a reaction to everything including the control 
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Dr Warren T Vaughan (closing) — With regard to Dr Exton ’s question, at the bend 
of the elbow jou get more reaction than either above or below, and we avoid the bend of 
the elbow I feel that most of this is purely traumatic The tissue in the bend of the 
elbow 13 much looser than the skin above and belou, and there is more room for swelbng 
If you get too near the elbow jou mav get false positives 

I haie not, Dr Black, made any special studies along that line There was an interest 
ing paper presented at the Washington meeting of the Asthma Society which might bear 
short repetition It came from Philadelphia, bearing on the use of immune serum A positive 
skin reaction to horse serum does not necessarily mean that the patient will get asthma 
after serum injection because the reactivity might be in the skin alone When a positive 
skin reaction was obtained on the patient, the technic was to take the blood from the patient, 
inoculate it intradennally into another individual, and make a skin test at the site of 
intradermal inoculation If jou again get a positive reaction the “reagma” are also in the 
patient’s blood Then, of course, the patient may get asthma as well as the hives, following 
serum treatment 

We do see delajed positive intradermal reactions, which are sometimes more clearly 
positive than the immediate reaction to the same protem 

The nonspecific reaction is a problem I do not know of any solution as yet You will 
notice that in the picture of the back there were a lot of reactions Sometimes where you 
have general cutaneous irritability there is enough variation in the degree of reaction to give 
you a lead and you can try out therapy on the basis of relative size of reactions Sometimes 
the delajed reaction will help a great deal in these general reactors There is less tendency 
for nonspecific generalized delayed skin reactions Occasionally a series of peptone injections 
will lessen the nonspecific tendency so that later skin testing will bring out only the truly 
positiie substances 
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Milwaukee, Wis 


' I 'HIS report deals with the development of a method for accurately deter 
mining the ability of whole blood to kill gram positive cocci in vitro, par 
ticularly Staphylococcus aureus When this investigation nas started, a simple 
and accurate method of this sort was not available An accurate bactericidal 
method is needed, since many investigators have found that the presence 
in blood of antibodies, such as agglutinins, precipitins, complement fixing bod 
les, and others, docs not indicate the degree of bactericidal power of the blood 
It IS evident that many clinical problems and problems in immunity which are 
in need of investigation can be studied with the aid of a proper method 

The problem of determining the bactericidal power of blood, or even of 
serum, against gram negatno organisms, such as B typhosus, is a compara 
tively simple one, and methods for this have been available for a long time 
The method of Denison' is excellent, and soon after it was described one of us 
(W T ) used It in an attempt to determine the bactericidal power of blood and 
serum against gram positive cocci In these unpublished experiments, whereas 
the results of Denison were corroborated, no kilhng effect was found on gram 
positive COCCI Whole blood kept from clotting by potassium oxalate and 
small amounts of hirudin, and serum, with and without the addition of guinea 
pig serum, were studied In the light of the experience gained in the present 
study, the most probable explanation of the former negative results is that 
the blood was diluted and was not allowed a sufficient period of time to act on 
the bacteria before the mixtures were plated 

The failure of Denison's method with gram positive cocci should not be 
considered in any way as a reflection on this method when used for gram nega 
tive bacilli Denison’s method does not seem to have gamed the prominence 
which it deserves 

About two years ago, at the request of Dr C H Davis, a studj of the bac 
tericidal power of blood was made, using the method described by Heist and 
his eoworkers In this method five capillary tubes are used, into which arc 
introduced the same amount of different suspensions of pneumococci Each of 
these suspensions is a 1 5 dilution of the previous one The fluid is then drawn 
or blown out of each tube, leaving some pneumococci deposited on the inside 
of the wall Immediately after this each tube is fliled with whole unclotted 
blood to the same mark used to measure the pneumococcus suspension The 
end of the tube is sealed with paraffin, and the tubes are incubated for twentj 

From the Laboratories of Columbia Hospital Milwaukee Wleconstn. 
mead before the seventh Annual Convention of the American Society of Clinical Pathol 
oelata, Minneapolis Minnesota, June 8 0 and 11 19 8 

d41 
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four hours At the end of this time the blood-baeterial mixtures are blown 
out on a series of slides, dried, and stained for bacteria, so as to determine 
whether or not the bacteria have inci eased or decreased in number, and the 
degree to ivhich this has occurred We found, as did Matsunami and Kolmer,^ 
that one can detect gross differences in the bactericidal activity of -whole blood 
b^ this method We found, as did these workers, that we could not detect 
slight diffeiences in bactericidal powei, nor did the results in duplicate tests 
check sufficiently close to one another to establish confidence in the method 

We then abandoned this method and did not resume oui studies until 
Decembei, 1926, at the request of J L Yates At this time the chief object 
was to devise a bactericidal test that could be used for determining the best 
time f 01 using donors in performing immuno-ti ansfusions * At this time, al- 
though we applied the principles of Heist’s capillary tube method, we worked 
w itli amounts of whole blood and bacterial suspension large enough to be meas- 
uied accurately with pipettes 

The first problem was to secure whole steiile blood that would not clot 
This was easily solved by using small amounts of the anticoagulant heparin, 
as this substance can be sterilized readily by boiling or autoclaving Other 
reasons for the choice of heparin wmre that it wms inconceivable that such small 
amounts as w ere necessary to keep blood from clotting could alter in any way 
the bactericidal powder of the blood, and because other substances, such as 
potassium citrate or oxalate, are believed by Colebrook and Storei^ to decrease 
the bactericidal power of blood 

Following the scheme of Heist, our first tests were made using different 
samples of the same blood seeded with different numbers of Staphylococcus 
aureus This method Sii A E Wright® has called “the implanting and ex- 
planting proceduie,’’ in contradistinction to the implanting and inculturing 
procedure 

A measured amount, 0 5 c c , of each blood-bacterial mixture was inocu- 
lated immediately into a tube of melted agar, plated, incubated, and the colo- 
nies counted This gave the essential control The blood-bacterial mixtures 
were put in the thermostat and 0 5 c c was removed at two-, four-, six-, and 
eight-hour intervals, and plated in the same manner as the control The flask 
containing the blood-bacterial mixture was thoroughly shaken immediately be- 
fore each sample was removed Our early tests showed a marked diminution 
of living organisms at the end of four hours’ incubation For a while we arbi- 
trarilj^ used this interval in the tests, but continued to use several samples of 
blood, each with a different number of bacteria (See Table I ) 

The first test juelded a very unexpected finding Although there were 5 
times as many bacteria in the third set-up as in the fourth, and 20 times as 
many as in the fifth, the percentage of organisms killed in all 3 set-ups was 
approximatelv the same For example, in the first set-up with the greatest 
number of bacteria, the control plate contained approximately 10,000 colonies, 
whereas in the plate poured at the end of two hours the number of colonies 
was reduced to 2500, or to 25 per cent of the control However, in the third 


•Tlie progress of this Investigation of Immuno-transfiislons Is repc^te-I In the paper 

-r. T„ait iomoIc Blood Produced b> Intra- 

L. Tates 


Estimating the Increment In Bactericidal Power of Individuals 
venous Injection of TVphoId Vaccine bj Charlotte Colwell and J 
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set up containing the smallest number of bacteria, there were 432 colonies ju 
the control and 126 colonies in the two hour plate or a reduction to 29 per cent 
of the control Therefore, in the first instance 7500 colonies disappeared, and 
although there were onlj 432 organisms in the second test, 29 per cent of these 
remained alne These findings ha've been \erified manj times, and are entirelj 
inexplicable at present The experiments have been verified bj using m dif 
ferent set ups with the same blood organisms which varied from about 100 in 
each 05 cc of blood to about 10,000, nhich is about the limit of the number 
that can be accurately counted on a plate In each instance the percentage of 
organisms nhich disappeared, based on the number found in the control plate, 
was alwais approximately the same The killing power of the blood in these 
in ■Mtro tests does not seem to follow a quantitative law, bnt a law of percent 
ages It is interesting that Sir A E Wright with his slide cell method (of 
implanting and in culturing) found the same percentage relationships and 
absence of quantitative relationships This will be discussed again later in 
this communication We did not observe, however, the phenomenon which 
Wright called ‘epiphylaxis,” that is, a larger percentage of organisms being 
killed n hen a larger actual number are present in tlie blood bacterial mixtures 
Hon ever bis and our methods of testing tins are not exactly comparable, since 
he used in cultunng and we used explantmg 

Table I 

DirFERENT NUJIBERS OF BaCTEPIa IN SEVERAL TESTS WlTB THE SAME AMOULT OF TUB 
Same blood DEiroNSTR-ATiov That the Same PEBCE^TAGE or Oroanismb Is Killed in All 
or TUB Tests, Even Tuovou tor Example More Organisms Were Killed in Test 3 
Than Were Present Orioinallt in Test 5 


n LtTlON 

1 rOMROL 1 

_ HOURS INC 

4 noi RS INP 

1 

1 Infinite 




number colonies 



2 


Fewer 

E\en fewer 

3 

9 760 

2 582 (26% of control) 

SOS (21% of control) 

4 

1 2 276 

0 G (28% of control) 

165 (7 4% of control) 


' 4^2 1 

t2r <20^ of cmNroI) 

28 (6 4% of control) 


We soon found that whereas we detected differences in the bactericidal 
power of different bloods duplicate set ups with the same blood sample and 
the same bacterial suspension gave results almost as different as obtained nitli 
different bloods At this stage our results were sufBciently consistent to indi 
cate that we u ere experimenting in tJie right direction but that our procedures 
needed refinement and standardization Wc then investigated one possible 
variable after the other We found that keeping the blood bacterial mixtures 
in a warm water bath increased the killing effect over that which occurred in 
the thermostat We found that shalcing the blood bacterial mixtures at fre 
qnent intervals increased the killing effect of the blood This caused us to 
install a mechanical shaking device in the uarm water bath We found that 
there was less variation in duplicate samples when the blood was bandied 
throughout in paraffin lined stenle containers Replacing cotton stoppers b} 
sterile rubber stoppers helped to give uniformity of results 

While we were in the midst of this standardization procedure we had the 
good fortune to show some of our results to Dr Karl Kassowitz We found 
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much to our pleasure, that he had been ■vvorkmg on the problem of the bacteri- 
cidal power of blood along similar lines, and was securing similar results We 
had started our work mdependently, but he had been at work on the problem 
longer He \ery kindly told us of an important difference between his test and 
ours He was adding an appropriate numbei of bacteria to one sample of 
blood, and at hourly intervals was removing small samples for plating He 
thereby obtained a sequence of results which could be charted as a curve 
These curves of Dr Kassowitz’s showed that whereas some samples of blood 
might have the same quantitative kilbng effect on Staphylococcus aureus after 
a given interval such as two, three, or foui hours, some bloods after that inter- 
val allowed the bacteria to increase in number, while others continued to 
kill the staphylococci foi an additional period of time before the bacteria be- 
gan to increase in number It was evident that this method was an improve- 
ment on ouis, and with Dr Kassowitz’s consent we adopted this modification 
Dr Kassowitz’s extremely important results are reported in a paper by Drs 
Gonee and Kassowitz,“ which should be lead by all interested in this field 
Since the limited bibliography of this subject is discussed very completely in 
that paper, and since previouslj’- published methods for determining the bac- 
tericidal power of blood are criticized and reviewed, these will not be discussed 
here It seems interesting that our results and our method, as finally evolved, 
should have paralleled so closely those of Gonce and Kassowitz We do be- 
heve that we have paid more attention to refinements of the different proce- 
dures, and many times we have obtained duplicate results which check very 
accurately, almost as accurately as routine biochemical determinations Two 
steps in our method seem to us to have essential and important differences 
from the test of Gonce and Kassowitz one is that our blood-bacterial mixtures 
are shaken contmuouslj in a warm water-bath, except for the extremely short 
time necessary to take samples , the other, which is possibly even more impor- 
tant, and which will be discussed later, is that we use heparinized blood, 
whereas thev use defibrinated blood 

The following method is the one we now use and have used for the past 
year without change 

Dissolve 10 mg of liepinn mice of physiologic saline, and stenlize in autoclave at 
10 pounds pressure for ten minutes One mg of heparin will keep See of human blood 
from clotting for twenty four hours Use approximately 0 1 c c of solution for each 5 c c 
of blood 

Withdraw the desired amount of blood aseptieally from the patient’s arm vein, and 
put it into a paraffin lined glass container which holds the eorrect amount of heparm 
Eotate gently to mix 

Centrifuge a twenty hour broth culture of Staphylococcus aureus for three minutes 
at low speed to throw domi large clumps of bacteria Transfer with sterile pipette ap 
proiimately 1 c c of the top of the centrifuged culture to a clean sterile test tube Shake 
thoroughly before using Transfer 1 Iqopful of shaken culture to 50 c c of sterile bouillon 
(loop should be between 3 and 4 mm in diameter) 

Melt tube of agar and eool to 50° C 

Transfer with 10 e c pipette 4 5 c c of heparinized blood into a small, paraffin lined 
flask having a sterile rubber stopper (25 to 30 ec flasks are most easily handled) 

Transfer 0 5 e c of the baetenal suspension to the 4 5 c c of blood in the small 
flask Tip flask and rotate to wash down from the sides anj small drops of the bacterial 
dilution Eotate gently to insure even distribution of bacteria 
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Transfer immediately 0 5 c c of the blood bacterial mixture to the tube of melted 
cooled agar Draw agar into the pipette and blow gently out again 3 times Stir mixture 
witJi end of pipette Blow out gently as much as possible of blood agar remaiamg m 
pipette Pour plate, which serves as the control 

Place flask in shaking device in warm water bath (37 C) Eemove 05 cc at two 
hour intervals for a period of eight hours and pour p’ates as for the control 

Incubate plates, and make accurate counts of colonies after twenty four hoars 

Results — Only a few examples of results obtained in tbis in\ estimation 
can be gnen here Many checks and controls which were done cannot be 
mentjoned The data given are tjpjcal of tests repeated many times, with com 
plete confirmation Much of this worl has been laborious and time consuming, 
but we have mthheld its publication until we have convinced ourselves, after 
a year and a half of worl , of the aecuracj of the results 

Although the critical study of our own procedures has been a time consum 
mg and complicated one, wc can give assurance that the method, as finallj 
evolved, is comparatively simple It requires only a simple bacteriologic tech 
me and the ordinary equipment of a bacteriologic laboratory, plus a mecham 
cal shaker installed in a warm water bath We have every reason to believe 
that with ordinary care our results can be verified 

Table II 

Bactericidal Tests to Shoi\ Accuract op Method Blood Was Taken PEOsr a Normaii 
Individual at 3 Difpebent Tijies Dorino the D\t and tub Tests Set dp in Dupucate 
The Results Check Within a Few Per Cent 
10 00 AM — ^WBC 5 3u0 



roNTnOL 

2 

HR 


4 HR 


0 HR 

A 


1344 


4i% 

722 - 25 \)7o 

Inf 

EEnniKBi 

B 

320S 

3224 



802 - 24 0% 

Inf 

number 

Average 

3174 

1284 

- 

4054 

802 - 24 5% 



niiiiiin 



B 



HHI 

IHHBH 

A 

2896 

1178 

- 

409'ff 

Lost 

Inf 

number 



1156 

- 

36% 


Inf 

nurnber 

Average 

3028 

1167 

- 

38% 


Inf 

number 




4 





A 

2012 

1144 

- 

38% 

080 - 23 0% 

Inf 

number 

B 

3184 

1212 

- 

38% 

848 - 26 0% 

Inf 

number 

Average 

3048 

1178 

- 

38% 

707 - 24 5% 

Inf 

number 


Culture of Staphylococcus aureus dchteen hours old at 8 30 Centrifuged at low speed 
three minutes 1 cc. pipetted Into dean sterile test tube shaken well and allowed to stanl 
at room temperature From this culture fresh suspensions were made every time the test 
was set up 

The accuracy of the method can be seen m the type experiment illustrated 
in Table H Here blood n as secured from the same indu idual at 10 A ii , 1 30 
P It , and 4 30 p M Each time the test was set up in duplicate The widest 
divergence in the measure of the bactericidal power at the end of two hours 
IS 6 per cent, in the 10 A M test, i e , the difference between 37 per cent and 
43 per cent The average of these figures, howeier, is 40 per cent which 
IS a difference of only 2 per cent from the average of the results of the 1 30 
PM and 4 30 P M tests The results of the tests at the four hour period check 
even closer 

It seemed important to determine whether the bactericidal power of the 
blood resided mainly in the oeUular elements or in the plasma We found, as 
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illustrated in Table in, that heparinized plasma is either devoid, or practically 
devoid, of anj' bactericidal action on Staphylococcus aureus The same is true 
of serum from defibrmated blood 


Table III 

Test DEUONSTEATiNa That Heparinized Plasma Has No Bactericidal Action on Staphyl 
ococcus Aureus, Whereas the Whole Blood From Which the Plasma Is Obtained Has 

Marked Bactericidal Action 



CONTROL 

2 hr 

4 HR 

6 HR 

Whole blood - T 

492 

124 - 25% 

96 - 19% 

368 - 74% 

Plasma - T 

584 

544 

484 

484 

Whole blood - L 

444 

108 - 24% 


62 - 14% 

Plasma - L 


536 


488 


"We next made many tests to determine, if possible, the manner in ivhich 
the cellular elements of the blood removed stapliyloeocci This was done by 
removing small amounts of the blood-bacterial mixture immediately after it 
was made, then at frequent intervals, and latei at longer intervals, making 
smears on glass slides and staining them ivith Wiight’s stain With this stain 
both the blood cells and the bacteria stand out very clearly Without such 
observations, the criticism might be made that the reduction in the number of 
colonies in the test is caused by the clumping of the bacteria, and not by their 
destruction Table VII, we believe, demonstrates that the diminution in th'e 
number of colonies is because the cocci disappear bj' digestion and lysis in the 
leucocytes, and not because of clumping It can be seen that in ten minutes 
phagocytosis has aheady begun, and in twenty minutes most cocci are within 
the polymorphonuclears At the end of two hours practically no cocci are 
lying free At four hours, when the maximum bactericidal action of the blood 
usually occurs in the test, there are fewer cocci present, and most of the poly- 
moiphonucleais contain only 2 or 3 cocci, instead of being loaded with them, 
as at the three-hour interval 

The tests of the kind just described had to be performed with the addi- 
tion of a larger number of bacteria than was added when the ordinary test was 
performed Ordinarily, the number of bacteiia piesent was so small that it 
was difficult to find any in the small amount of blood on the smear In some 
of these special tests, a comparatively large amount of a twenty-four-hour 
bouillon cultui e of staphylococcus had to be added to secure an adequate number 
of bacteria In some of these special tests the leucocytes, after an hour or 
more, began to show degeneration and Ij sis, in all pi obability fi om lytic sub- 
stances in the unusually large amount of added culture Table VII represents 
one of the best of this gioup of experiments, and it was verified several times 

We next investigated whether the leucocytes decreased in number in the 
regular test where the usual small number of bacteiia and small amount of 
lytic substances were added We found, as illustrated in Table IV, by making 
leucocyte counts at two-hour intervals, that up to six hours there is practically 
no diminution in the number of leucocytes 

Because of suggestions in the article by Gonce and Kassowitz, and some 
of our own observations of marked bactericidal power of the blood of patients 
with a marked leueocytosis, we investigated the effect on the bactericidal 
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power of mechanically increasing the number of leucocytes in blood This 
was done by securing an ample supply of heparinized blood and centnfuging 
most of it, removing the serum, and then suching off with a pipette the layer 
of leucocytes on top of the layer of red cells One sample of the ongmal 
heparinized blood was tested and another sample n as fortified with the leu 
cocytes removed, and tested also The result is shown m Table Y It will be 
seen that the leucocy te count on the original v\ hole blood was 10 250 per c mm , 
and on the fortified blood 28,100 per emm, and that the bactericidal power 
was markedly increased in the fortified blood 


Table IV 

Demonstration That Leucocytes Do Not Diminish Appreciably in Number During the 
Progress or the Bactericidvl Test 



control I 

2 DR 

j 4 HR 

1) HR 

Wliite Blood Counts j 

Wliole Blood 1 

0 JOO 

11 750 1 

0,200 ; 

8 000 


Leucocyte Counts Were Made in the Beoinnino and at Two-Hour Intervals, Dp to Six 
Hours When the Plates Were Poured for the Bactericidal Test Givtn Below 


! 

CONTROL 1 

. HR 

4 HK 

b m 

U ho c B ood 

- 1 

Ub - 5% 

410 - 157 

17C0 - 637c 


T\DLE V 


DEai0S8TR\TI0N THAT LEUCOCYTES ADDED TO WHOLE BLOOD INCREASE TEE BaCTERICTDVL 

Power 



CONTROL 

HR j 

4 HR 

6 HR 

Whole Blood Leuc. 
count “ 10 250 1 

2!)o2 

203 - 8 % j 

382 - 12 % 

3200 - 100f% 

Whole Blood plus | 
Leuc Leuc count 
28 100 1 

2024 1 

45 - IG% \ 

i 23 - 0 87tf . 

133 - i3% 


Since our test was done with heparinized whole blood, and some of the 
methods reported, including that of Gonce and Kassowitz used defibnnated 
blood, it seemed important to compare the bactericidal action of blood pre 
pared in these tvv o vv ays It will be noted also that the results of Gonce and 
Kassowitz show a continuation of the bactericidal action for a longer period 
of time than we found with our method The results of one of these corapan 
sons IS found in Table VI It wiU be seen that the bactericidal action of the 


Table VI 

Demonstration That Detibrinated Blood Has a Greater Bactericidal Power Than the 
Same Blood Kept Fluid With Heparin 


1 

CONTROL 

- HR 

1 4 HR. 

6 HR. 


2736 

204 - J4% 

221 - 7 97c 

36H0 - 131 % 

Hep , 

2292 

100 - 8 3% 

1 ICO - 6 9% 

Inf nurober 

Def 

2290 

23 - 3 0% 

1 14 - 0C7c 

7 - 0 37^ 


defibnnated blood is greater tlian that of the heparinized blood and continues 
for a longer time The exact significance of this is not clear at present We 
discovered by making blood counts that the process of defibrinating blood 
















448 


THE JOUENAIi OF LABORATORY AND CUNICAL MEDICINE 


caused marked reduction m the number of leucocytes In one instance this 
reduction was from about 7500 to 2500 per c mm 

It seemed of interest to determine the efltect on the bactericidal powei of 
adding plasma from defibrinated blood to cells from heparinized blood, and 
plasma from heparinized blood to cells from defibrinated blood These results 
are shown in Table VIII It will be noticed that here also defibrinated whole 
blood had a stronger bactericidal action than heparinized whole blood, and 
that crossing the plasma with the cells in each direction gave mixtures whose 


T^vble VII 

Study of Disappearance of Cocci From Blood Bacterial Mixture Smears Made at the 
Intervals Indicated Were Stained With Weight’s Stain and Examined 

Microscopically 


TIME 


microscopical examination 


Immediately 
10 mmutes 


20 mmutes 

1 hour 

2 hours 

3 hours 

4 hours 

5 hours 

6 hours 

7 hours 

8 hours 
24 hours 


Many cocei, the majority occurring singlj , few in pairs or in 3’s or 4’s, 
but never in large clumps 

Cocci still very numerous Phagocytosis beginning Cocci grouped around 
and in polj morphonuclears for most part, although many cocci still 
occur singlj 

Few cocci lying free or singlj Many are within peljunorphonuelears 

Many cocci phagoeytized 

Many cocci inthin the W B C Very few Ijung free 

Most polymorphonuclears loaded with cocci Occasional one seen in a 
lympliocj te 

Fewer cocci seen Most polymorphonuclears contain 2 or 3 diplococei, 
occasionallj a polymoiphonuclear is loaded with cocci 

Few cocci seen within the polymorphonuclears Occasionally a cluster lies 
free 

Pclj-morphonuclears seem to be disintegrating 

Manj cocci Ijmg free None of the few polymorphonuclears present are 
whole or healthy looking 

(Same picture as 7 ) 

Smear loaded with bacteria and ddbris which might be broken down 
W B C Onlj an occasional Ijmphocjte seen intact No poly 
morphouuc'ears 


Table VIII 

Comparison of the Bactericidal Action of 1 Heparinized Whole Blood With De 
FIBRINATED BLOOD, 2 HEPARINIZED PLASMA WITH DEFIBRINATED PLASMA, 3 HEPARINIZED 
Plasma With Cells From Defibrinated Blood, and 4 Defibrinated Plasma 
With Cells From Heparinized Blood 


Hep Whole Blood j 

CONTROL 1 

2 HR 

4 HR 

6 HR 


1314 1 

102 - 12 3% 

123 - 9 37o 

5280 - 401% 

Def WIio e Blood 

1492 

50 - 3 3% 

6-04% 

440 - 29% 

Hep Plasma 


1770 

Inf number 

Inf number 

Def Plasma 


3120 

Inf number 

Inf number 

Hep Plasma + cells 
from Def Blood 

1468 

49 - 3 3% 

22 - 1 5% 

2480 - 169% 

Def Plasma + cells 
from Hep B’ood 

1392 

56 - 41% 

42-3 % 

920 - 60% 


This test shows that 

1 Defibrinated blood under the conditions of the test has a stronger bactericidal action 
against Staphj lococcus aureus than heparinized blood 

2 Plasma from defibrinated blood and plasma from heparinized blood show no bacteri- 
cidal action 

3 Cells from defibrinated blood to which heparinized plasma has been added show ap 
proxImateK the same bacteilcldal power as defibrinated whole blood 

4 When plasma from defibrinated blood Is added to cells from heparinized blood the 
bactericidal action is increased to about the same as defibrinated whole blood 

If this test demonstrates anj thing It Is that whereas plasma from defibrinated blood hao 
no more bactericidal action than plasma from heparinized blood both cells and plasma from 
defibrinated blood when mixed with heparinized plasma and cells from heparinized blood 
respectively Increase the bactericidal action of these mixtures 
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bactericidal power was approximately the aame as that of defibrinated whole 
blood, and definitely stronger than that of heparinized whole blood The cause 
of this action, which is different from what we expected, is entirely unex 
plained, and is well worth further stud> 

We have not investigated whether or not heparin has a deleterious effect 
on the phagocytic abilitj of the polymorphonuclear leucocytes Whereas the 
amount of heparin used is verj small, it might be that it diminishes the phago 
cytic ability of the leucocytes This point, therefore, remains for further 
studj It IS our impression, howev er, that the difference is not caused by the 
deleterious action of heparin, but by the liberation of some substance, in the 
process of defibnnating blood, which aids the bactericidal action We confess 
that the results with defibrinated blood surprised us, as we expected that the 
bactericidal power would be diminished rather than increased Defibrinated 
blood must injure some of the leucocytes, even though this injury is slight, and 
we expected this to have a deleterious effect Whether defibrinated or hepann 
ized blood gives more accurate results remains to be determined hj further 
investigation It seems to ns that standardization of the technie can be more 
accuratelj accomplished by heparinizing the blood than bj defibnnating it 
Practically all of our tests were done with Staphylococcus aureus In a 
number of instances samples of the same blood were tested with Streptococcus 
hemoljtious Not enough comparisons of this sort were made to be worth 
while reporting at this time There are several results, nevertheless, of sufB 
cient interest to mention Although streptococci are somewhat more difBeult 
to work with than ataphyloeocci, the test can be made just as acouratel} 
In the same blood the bactericidal action against these two organisms does not 
necessarily run parallel, and in fact is often widely divergent Therefore 
the determination of the bactericidal power of a particular blood against one 
pyogenic organism does not indicate its bactericidal power against any other 
In the hope that parallel results would obtain, and that results with pyogenic 
COCCI could indicate the bactericidal power against tubercle baciUi, we tested 
out samples of blood from several patients with pulmonary tuberculosis (se 
cured through the kindness of Dr Kassowitz) We found that the bactericidal 
power of these samples against Staphylococcus aureus and against hemolytic 
streptococci was quite different, and no correlation whatsoever could be made 
between the clinical condition or the apparent resistance of the patients to the 
tuberculous infection and the results of our bactericidal tests 

In the presence of a streptococcus infection the blood of several patients 
showed a different degree of bactencidal action against streptococci and 
against staphylococci, usually more against streptococci than staphjlococci 
In the presence of Staphylococcus aureus infections, on several occasions we 
found that the patient’s blood had a stronger bactericidal action against his 
own organism than against the stock organism In this last instance two 
points are of interest first, that the patient had a marked leucocytosis, and 
second, that the staphjlococcus infection persisted for qmte a while in spite 
of a marked bactericidal power of the patient’s blood One would have 
expected that, in the presence of such a strong bactericidal ability of the 
blood, the infection would clear up rapidly The opposite conelnsion, how 
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ever, seems the one indicated, that is, that even the strong bactericidal action 
which we found in vitro was not sufficient to eradicate rapidly the staphylo- 
coccus infection, and was probably only enough to prevent the patient from 
being overwhelmed by this infection 

SUMMARY AND CONCLUSIONS 

A method is described for determining the bacteiicidal power of blood 
against gram positive cocci, especially Staphylococcus aureus This method 
IS simple and gives results which check closely in duplicate tests The method 
IS therefore believed to be accurate The results obtained with it should be 
of relative, if not of absolute, value 

A fund IS nnmtuned by mdiMduals and jndustnes an Milwaukee to support Medical 
Eesearch conducted in the Laboratory Department of Columbia Hospital This work was 
made possible by the assistance and opportunities thus provided 
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DISCUSSION 

Dr Eohert G Maul — It is verj interesting to see the increasing phagocytes in the 
increase of leueocjtes I would Uke to ask if tests were carried out uath the stock leucocytic 
extract 

Dr Wtlliam Tlmlhimer (closing) — That has not been carried out 



THE INTERPRETATION OP THE WASSERIUNN TEST' 


Br B Markowitz M D , Chicago, Ilk. 


r SHOULD iilce to stress the importance of the proper interpretation which 
the climcian should make upon the complement fixation test, and as lUus 
trations I will cite some of oui personal eases and references found in medical 
literature Much has been written on the Wassermann test its teelinic is con 
stantlj improving, and we have todaj almost as many varieties in its per 
formanoe as we have AYasscrmann workeis Its interpretation, however, has 
been slighted, the correlation of the reaction in the tube with the existing cir 
cumstanees of the specimen and its host is not so frequent a topic of discussion 
The impression made bj any statement depends upon the powers of per 
ceptiou or interpretation of the receiver The impression made bj the Was 
sermann test is dependent upon the interpretation placed upon its reaction 
by the serologist, and the interpretation placed upon its report bj the phvsi 
cian These interpretations are often the basis of considerable discussion, and 
are sometimes the cause of different impressions made by reports on the same 
specimen This, together with the small percentage of error, which must be 
considered, does to some degree discredit the complement fixation test and 
may cause the clinician to give only half hearted credence to the Wassermann 
report For this reason I think that with a better understanding of the in 
terpretafion of the results found, and with a better understanding between 
serologist and clinician greater cooperation will be effected 

At this time, however we will discuss only the clinician’s interpretation 
of the aerologist's report, and disregard the serologist’s reading, excepting 
only that phase which influences the chnician s conception of the lesults of 
the Wassermann test To do this we must first mention that even the IColmer 
complement fixation modification considered by many the best of all Wasser 
mann modifications is not teohnically specific since we cannot explain defi 
nitely why the complement becomes fixed in a positive serum Weygsndt, as 
far back as 1907, and Noguchi’ since then proved that positive results may 
be obtained in sy phihtic sera by using antigens made of normal tissue Kolmer’ 
states that all we know of the syphilitic reaction is that a mixture of suit 
able extract plus a syphilitic semm is capable of fixing large amounts of 
complement Davidsohn’ states that the positive complement fixation test only 
indicates the presence of a syphilitic antibody m the blood of the patient 
at the tunc when the test was performed Wed produced positive AVasserraann 
reactions in the blood of rabbits which were injected with an alcoholic extract 
of rabbit organs, while Kolmer and Casselman’ many years before showed 

Reid before the seventh Annual Convention of the American Society of Clinical Path 
oloctste Minneapolis Minnesota June B » nnd 11 W'S 
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that the serum of many normal rabbits reacted positively to the WassermanU 
test As generally performed, therefore, the Wassermann test is not a true 
specific reaction, and if we want the clinician to properly interpret our re- 
ports, we must not only bear this nonspeeificity in mind but impress him 
with its existence We must educate him to the fact that this, in addition 
to further information of the Wassermann test, is necessary for the proper 
interpretation of its reaction 

Assuming though that oui reaction is a true and specific one, we still 
find considerable controversy aiising from the variations in laboratory re- 
ports on similar cases, and the chnician is often at a loss to know how to 
interpret them The report he expects is probably one to be expected, but 
he fails to realize that not all cases respond serologically to the accepted rule 
Seven exceptions aie heie discussed 

1 Siidden Set ologic Change in Treated Cases — The sudden change in re- 
action of a treated case from negative to positive or vice versa is almost as 
well known as the chronieity of the disease itself It frequently occurs that 
we report negative on a patient and two or three weeks later when the test 
IS repeated, we find a two- or thiee-plus positive To illustiate Male, aged 
fifty-one, had been under treatment eighteen years ago Three years ago he 
suddenly gave a four-plus reaction after constant negatives for a peiiod of 
fifteen years Since then he has been under constant treatment and observa- 
tion July, 1926, blood again became negative Everj thiee months a Was- 
seimann was taken and always returned negative until September, 1927, 
when a two-plus Wassermann and two-plus Kahn weie reported by two dif- 
ferent laboratories Just two weeks later, without any treatment, another 
Wassermann was done and this time reported completely negative by the 
same two laboratories Why this sudden change occurs we do not know 
definitely, but as explained by Craig,® from these laiiations it is evident that 
the antibodies and lipo-trophic substances present in the patient’s serum 
vary from day to day Nichols® reported a case in vhich the patient, after 
two years of treatment, remained clinically and serologically negative for 
five years After one in 3 ection of 0 6 gm salvarsan, given as a provocative, 
his blood was negative daily for four successive days, but on the fifth day 
was reported four-plus positive 

2 Serologic Variations in Untreated Cases — Daily titration of the blood 
of untreated syphilitics shows that great variations may occur in the com- 
plement binding power of the serum of patients who receive no treatment 
This variation may occur from day to day so that one or even several nega- 
tive examinations in a suspected case should not always be considered sufS- 
cient evidence for excluding the disease In a senes of ten cases, all suf- 
fermg from undoubted syphilis in various stages, Craig® has shown that some 
cases if tested on certain days gave a negative result, although serum from 
the same cases had previouslj^ been positive, and again became positive in a 
day or two We have found one such variation in the case of a middle-aged 
woman who was an undoubted luetic with a strongly positive Wassermann 
She took only one injection of neosalvarsan and then disappeared for almost 
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a year Upon her return her serum was reported negative by the Wassermann 
test, and a repetition of the test three weeks later resulted in the same report 
Shortly after treatment was instituted, however, her serum agam became posi 
tive "We also found a similar variation in a case not presenting any signs, 
or giving any historv of sypliihs 6 M , female, u idowed, aged forty two, 
one daughter aged fifteen She had a assermann taken only because her 
roommate was found to be luetie A lustorv and plnsical examination were 
found negatii e for syphilis The Wassermann was reported four plus, the 
Kahn negative In view of the negative Kahn negative liistory and svmp 
toms, the "Wassermann was doubted and repeated one week later, at which 
time it was reported as a three plus Wassermann and again a negatia e Kahn 
Three days later the Wassermann was reported as a one plus and still nega 
tive on the Kahn Since then four Wassermann tests haae been made on 
this patient and all found to be negative We must here call attention to the 
importance of these results in explaining whv, in sending specimens from 
the same patient, but at different times to different laboratories, we find 
discrepancies between Wassermann reports We must therefore bear m 
mind and teach the clinician that when it is desired to obtain a report from 
more than one laboratorj upon a suspected individual, the same specimen of 
blood should be used that is, obtain a snfScient quantity to be divided into 
two tubes and send one to each laboratorj, instead of cheekmg up at a 
later period on one test 

3 Negative Wassermann in Tertianj Syphilis — Prequentlj we find a pa 
tient with a specific historv of many years standing who presents definite symp 
toms of the disease and is pronounced clinieally luetic A Wassermann test 
IS done, and, much to the surprise of the cbniciaii, tlie laboratory reports a 
negative reaction Two cases mil illustrate L W , female aged forts nine 
gave a history of definite luetic infection at the age of tn entv eight Was 
then given verj vigorous treatment with mercuij, and for a penod of two or 
three years took a course of treatment each j ear and was pronounced cured 
She presented herself to her physician with a tumor mass about the size of 
an orange in the left groin He made a clinical diagnosis of sarcoma and 
removed a small piece which he sent to us foi confirmation of his diagnosis 
Tissue examinations rei ealed central coagulation necrosis with a peripheral zone 
of granulation tissue rich in round cells, a Wassermann was suggested on the 
prohabibty of this being a gumma Despite two negative Wassermann reports 
which we submitted, ne suggested antilnetic treatment which we felt was 
justified in view of the positive history and the microscopic appearance of 
the tissue This course was followed and with the usual treatment of iodides 
salvarsan, and mercurj, the mass was reduced to a small nodule about the 
size of a walnut After a three months rest following treatment the Wasser 
maun test on this patient reacted four plus positive We, as serologists must 
in a case like this, be able to help the clinician give the patient some reasonable 
explanation whj, despite definite symptoms the patient is serologicallj nega 
ti\e, and whj, with treatment which reduced the symptoms the serum reacts 
positive after a rest period 
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The second case of this class, D M, aged fifty-four, druggist History 
of definite luetic infection at the age of thirty with subsequent treatment over 
a period of three or four years Has since been free from any symptoms 
until several months prior to the time he presented himself for examination, 
when he noticed that his memoiy was failing His physician elicited definite 
luetic symptoms and sent him in for a Wassermann test which was negative 
on three different occasions With a definite history and Argyll-Eobertson 
pupils, we suggested a spinal fluid examination on which was leturned a 
negative report on the Wassermann test, but a cell count of 34, globulin 
strongly positive, and a tabetic reaction in the Lange colloidal gold curve 
Despite the negative Wassermann a diagnosis of tabes was made, and the 
patient improved under antiluetic tieatment Following a two months’ course 
of treatment the patient was given a rest of six weeks, at which time his 
spinal fluid was four-plus positive, and the patient felt well 

Solomon and Klauder® report similar findings of negative spinal fluid 
Wassermanns in knonn luetics, paiticularly in eases with vascular lesions 
Wynn® reports the disappearance of spinal fluid findings in cases of paresis, 
although symptoms continued 

According to the statistics of Lindlan, only about 60 to 75 per cent of 
the cases of tertiary syphilis gave positive results In general paresis he 
reports the blood positive in 82 per cent of the cases, and the spinal fluid 
positive in piaetically 100 per cent Boas (quoted from') reported that in 
eaily latent syphilis 40 per cent were found with positive reactions, in old 
latent eases he leported 22 pei cent of properly treated cases and 74 per 
cent of insufficiently treated cases, as positive 

As shown by these cases, the physician must not immediately convict the 
laboratory of poor woik if the Wassermann report does not compare favor- 
ably n ith the clinical symptoms, but must bear in mind that tertiary syphilis 
will sometimes fail to give a positive Wassermann reaction 

4 MM Positive Wasseimanns in Ceitain Nonluetic Individuals — On the 
other hand the reverse condition is not infrequently found, a mild positive 
Wassermann in a nonluetic, as for instance m a case sent us B W , painter, 
middle-aged adult male with a score of chronic complaints, but no definite 
tram of symptoms No specific history of any kind was given, and on exami- 
nation there were no physical findings indicatmg a specific infection His 
mouth was in poor condition, teeth were carious, and there was a consider- 
able degree of pyorrhea As a routine matter a Wassermann was done and 
returned fiom the laboiatory as a mild positive The Wassermann was twice 
repeated and both times reported as a two-plus positive We suggested that 
the teeth and gums be treated Several abscessed teeth were extracted, and 
proph 3 dactic treatment instituted Six months later the patient’s physical 
condition vas greatty improved and the Wassermann test returned negative 
on two different occasions This false leaction is not infrequently found in 
low grade systemic infections as illustrated The careful internist will not, in 
this case, make a diagnosis of syphibs on the strength of the Wassermann 
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alone, but will place the propei interpretation on the leport submitted, and 
together with the history and physical findings, make a diagnosis other than 
sjTihilis 

The pathologic laboratories of the klount Sinai Hospital at Philadelphia 
reports two cases in which wcaklj positive reactions Mere found in jaundiced 
patients Corrigan*® reported, on soium from 100 febrile patients, two stronglj 
positive Wassermann reactions in cases of pneumonia with no sjphilitic his 
tones, and in one of these the Wassermann became negative after the crisis 
One strongly positive reaction was found in a nonluetic case of endocarditis, 
and a weakly positive leaction was found in a case of epilepsy 

5 WasscT^iann Fast Cases — Another condition in which the Wassermann 
report does not compare favorably witb the clinical course, is the so called 
Wassermann fast cases, in which the Wassermann reaction is persistently 100 
per cent positive despite the repetition of vigorous courses of antiluetic treat 
ment I am mentioning the following ease only because it differs slightly from 
the usual Wassermann fast case in that the serum of this patient became nega 
tive after the first course of treatment, and latei again became and persistently 
remained strongly positive Patient S D salesman male aged nmeteen pre 
aented himself with definite secondaries and a four plus Wassermann in 1921 
Following vigorous course of treatment, consisting of eighteen intravenous in 
jections of neosalvarsan and forty intramuscular injections of mercury, one 
gram each, all given within a period of three months, his Wasscimann came 
down to a one plus after two months rest Instead of reporting for another 
course of treatment as he was instructed, this patient failed to return A 
year later he returned and again his Wassermann was reported four plus 
Since then he has been given many courses of treatment, includmg various 
preparations of salvarsan, mercurj and bismuth, but bis blood was persist 
ently four plus positive He has had to date over 100 intravenous injections of 
salvarsan, and about twice as manj lutiimuscular injections of mercury and 
bismuth, with no serologic change 

Beinhauer and Jacob** think that in some cases the ‘Wassermann fast” 
syphilis IS due to tissue saturation by the heavy metals used in the treatment 
In this case however, we showed serologic progress after a verv vigorous 
course of treatment, but after neglecting treatment for a jeai the serum 
became and remained strongly positive 

6 Negative Wassermann in Fnmary Stage — ^A negative Wassermann re 
action, m the primary stage of syphilis is of no value whatever m eliminating 
the disease Even if this negative reaction persists until the initial lesion 
disappears and during the stage preceding the onset of the secondarj svmp 
toms, it cannot be relied upon as evidence that sjplulis does not exist, be 
cause the Wassermann test is frequently negative in the presence of an un 
doubted hard chancre Bruck did report very early positive reactions in 
monkeys, even before the appearance of the lesion, but we arc still to face 
the problem that some are negative long after the appearance of the lesion 
Klauder and Kolmer** reported positive reactions in the secretion of the 
primary lesion, while the blood serum reacted negativelj According to 
statistics of Craig* reporting onl> strongly positive reactions complete in 
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hibition of hemolysis, in the first week aftei the appearance of the initial 
lesion, 14 pei cent aie positive, in the second week 22 pei cent, in the third 
week 41 pei cent and in the fouith week 53 pei cent 

Eosenan^^ states that the "Wasseimann reaction becomes positive by the 
tenth day in about 30 pei cent of the cases, although it has occasionally been 
noted as early as thiee days aftei the initial lesion appeared It is positive 
in 70 per cent by the end of the third week, and in 96 pei cent of all cases 
by the fortieth day That still leaves us a very large number of negatives 
in known positive cases In oui series of 42 cases, with no record of the 
age of the lesion, we found positive Wasseiraauns in only 24, or about 59 
per cent 

7 Wassennann Test Influenced l)y IngesUon of Alcohol — That the in- 
gestion of alcohol gieatly influences the Wassennann reaction was definitely 
shown by Craig and Nichols, who demonstiated by a series of nine cases 
that the positive reaction disappeared after its administration, and again re- 
appeared after periods varying from several hours to several days In these 
cases the blood was tested one hour before alcohol administration was begun, 
and one hour to several da 3 "s after the last dose of alcoholic liquor had been 
administered 

In conclusion I would like to emphasize the following salient points 

1 The Wassermann test per se is not a truly specific test foi syphilis, 
but rather an accidental finding, some, as jmt unknown, biochemical change 
is present in the luetic individual, nhich causes the complement to become 
fixed 

2 Variations occur in the Wassermann reaction, depending upon the 
stage of the disease, early oi late treatment, and individual influences pro- 
dueed by the host 

3 We must educate physicians to use the Wassermann test not as the 
mam diagnostic factor in sj^philis, but rather as one of the findings or symp- 
toms of the case 

4 The proper interpretation of the report submitted by the serologist 
IS the important factor in using the Wassermann test as an aid to diagnosis 

5 This interpretation, when properly understood, will effect greater co- 
operation between serologist and clinician 


REFERENCES 

Noguchi, H The Kelation of Protein, Lipoids and Salts to the Wassermann Keaction, 
J E-sper Med 11 S4 09, 1909 

Kolmer, J A A Practical Textbook of Infection, Immunity and Specidc Therapj, 
Philaaelpliia and London, W B Saunders, pp 899 1915 
Davidsohn, I The Laboratorj Diagnosis of Syphilis, Am J Syph 12 122 135 1928 
Kolmer, J A , and Cassdinan, A J Concerning the Wassermann Eeaetion With Nor 
mnl Kaboit Serum, J Med Ees 28 369 375, 1913 
Craig, C P The Wassermann Test, St Louis, C V Mosby Co pp 239 1918 
Nichols, H J An Analysis of Anti Typhoid Vaccines and a Consideration of Their 
Eeiative Practical Value at the Present Tune, War Dent riT S ^ s a n null 
Ko 2, Wash, 23 36 i o; ir u , j^uu 

7 Craig, C F Variations in the Strength of the Wassermann Eeaetion in Untreated 

Sjphilitic Infections, J A M A 62 1232 1236, 1914 

8 Solomon, H A, and Klauder, J V Neurosyphilis With Negatne Spinal Fluid, J A 

M A 77 1701 1706, 1921 ^ le r;iuiu, o 



PBESEBVATTON OF COMPIiEMENT, A PRACTICAL STUDY 


457 


9 Wyim, J Paresis With Ncgati\e Spinal Fluid, Am J Syph 7 323 325 1923 

10 Corrigan N Nonspecific Wassennann and Agglutinin Eeactions With Serums From 

Patients With Febrile Diseases, J Infect Dis 41 457 4C0 1927 

11 Bcinhauer, L G and Jacob F M Sodium Thiosulphate in Wassermann Fast Syphilis 

Am J Syph 12 61 66, 1928 

12 Klauder, J V , and Kolmer, J A The Wassermann Test Performed With Chancre 

Fluid as an Aid to the Early Diagnosis of Syphilis, Arch Dennat A Syph 6 566 
569, 1922 

13 Eosenau M J Preventive Medicine and Hygiene, New York and London, D Appleton 

& Co ed 5, pp 1458, 1927 

14 Craig C F , and Nichols II J The EtFoct of the Ingestion of Alcohol on the Eesult 

of the Complement Fixation Test m Syphilis a Preliminary Note J A M A 67 
474 476, 1911 


PRESERVATION OP COMPLEMENT, A PRACTICAL STUDY* 


By B W Rhamy, M D Fort “Wayne Indiana 


T N 1917 P suggested the use of sodium acetate as a preservative of com 
^ plement, setting forth that jt uould preserve complement a reasonable 
length of time, that it was not anticomplementary even in saturated solu 
tion, and that such presen ed complement conld be diluted with salt solution 
to any desired strength 

In Kolmer 's* classical study of the Wassermann test he compared several 
methods of preserving complement including sodium acetate He concluded 
that 17 per cent sodium chloride yielded the best results Bv this method 17 
per cent sodium chloride was added to full strength guinea pig serum For 
use 19 c c of distilled water were added to 1 c c of serum making a 1 20 
dilution in isotonic salt solution While I have adopted the Kolmer Wasser 
mann technic with enthusiasm I was loath to discard the sodium acetate 
method of complement preservation, without first satisfying myself of the 
material superiority of salted complement I therefore ran a parallel senes, 
using both preparations of complements, over a period of three jears on all 
Wassermanns coming into the laboratory Pools were made from the total 
blood of four or five guinea pigs and the serum divided into two portions 
To portion No 1 was added sodium chloride to make a 17 per cent mixture 
To portion No 2 was added 6 parts of 12 per cent sodium acetate solution 
to each 4 parts of serum making a 40 per cent stock complement dilution 
containing 8 per cent of sodium acetate This T\as placed in 5 c c vials and 
kept in the same compartment in the ice box with the salted complement 

These preserved complements Nos 1 and 2 -ttcre then used in the same 
dilution (120) in making the daily Wassermann tests but on alternate dajs, 
except that on days when unusual numbers of Wassermanns were run then 
the other complement v.as used on two successive days to keep the amounts 
equal, in order that one should not be exhausted before the other Both com 
plements were titrated the first day and after that on the days used When 
either showed loss of fixability or tendency to false positives they were dis 

•Read before the Seventh Annual Convention of the American Society of Clinical Path 
oloclflts Minneapolis Minnesota June 8 9 on<l 11 2928 
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carded Ox and human blood cells weie used at different times, preserved 
with 0 125 per cent formalin In this study, sharp changes in the unit strength 
of both complements will be noted, due to variations m the resistance (fragil- 
ity) of different batches of red blood cells, as I had previously pointed out 
The variations noted are mostlj of lowered lesistance of new batches of cells, 
since it was not practical, except in two instances, to distinguish whether an 
increase of amount of complement needed ivas due to loss of complement 
strength or to inci eased cell resistance Consideiable variation was noted in 
the unit strength from pigs obtained from diffeient sources One source of 
supply furnished pigs whose serum was weak in complement Changing the 
source of supply resulted in getting a much better quality of complement 
In this study the mam consideration was not so much how long comple- 
ment was preserved, but rather the comparative behavior of the tu o forms of 
preserved complement made up from the same serum For this reason the 
fact that the charts show samples of extremelj poor complement, as well as 
good at all seasons of the year, makes the study all the more complete 

The number of days any one lot of preserved complement was in use de- 
pended on the followmg factors First, the total quantity of any one lot of 
complement and its titer Second, the volume of Wassermann tests to be done 
Third, weather conditions i e , 

a Season of the year (complement keeps best in cold weather) 
b Sudden sharp variations in barometric pressure sometimes caused sud- 
den marked deterioration of pieserved complement 

In charting this study I divided the series into the four seasons of the 
year, to show the effect of weather 

SERIES FOR THREE SPRINGS 

The poorest lot of complement was good foi seven days, the best for 
twenty-eight days, and the second best twenty-four days Of 12 lots of com- 
plement used during the spring months, the average period of serviceability 
was sixteen days In this group the units of both complements ran parallel 
with one exception In the second lot the salted complement jumped from 
0 35 c c to 0 45 c c on the eleventh day, then to 0 6 c c while the aeetated 
complement did not go above 0 4 c c There were seven instances uhere new 
batches of cells had lower resistance than the previous batch, and therefore, 
required less complement In this group the first drop in complement strength 
averaged at two and one-half days, the second drop at nine days 

SERIES FOR THREE SUMMERS 

During the hot months both forms of complement deteiiorated more 
rapidly and required for the three summers 19 lots of serum Two lots were 
discarded after four days, while the best lot was m use nineteen days The 
average period of use was ten days, the first drop in strength averaging at 
two days, the second at five days In this group, the salted complement 
deteriorated more rapidlj in one instance and the aeetated complement in one 
instance, so in the entire group the honors were even In six instances new 
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cells with lower resistance required less complement In one instance, the 
third lot, new cells on the tenth day were of much greater resistance requiring 
twice as much complement 

SERIES FOB THREE PALLS 

In tins group showing nine lots of complement the poorest lot lasted seven 
days, the best twenty one days The average period of use was fifteen days 
The first drop averaged at three dajs, the second at eleven days The salted 
complement deteriorated most rapidly in three instances, as against acetated 
complement once Othenvise both complements ran parallel in qualitj There 
were three instances where new cells of lower resistance required less com 
plement 

SERIES FOB THREE WINTERS 

In this group 11 lots of complement were used Two lots lasted only 
seven daj s, while the best lot was used for thirt> one days, beginning inth a 
unit of 0 1 c c and finishing at 0 3 c c The average period of use was nineteen 
days There were nine instances where new cells of low resistance required 
less complement and one instance (the first lot of the group) where the op 
posite 13 very definitely shown The unit on the first day was 0 75 c o but on 
the seventh day with nen cells only 0 15 c c was required, finishing on the 
nineteenth day at 0 2 c c , proving it to be an excellent lot of complement 
Both complements ran parallel in quality with two exceptions In both in 
stances it was the acetated eomplement that went bad In this group there 
was no regularity of the first drop in eomplement strength In seven lots it 
averaged on the third day white in four lots of exceptionally good complement 
it averaged at eleven days The second drop averaged at eleven davs In 
the last lot there was no second drop of unit strength 

SUMMABT 

A summary of these experiments indicates that during the spring months 
both complements vv ere used f rom sev en to twenty eight day s, averaging fifteen 
days, during the summer months four to sixteen day s averaging ten days, dur 
ing the fall seven to twenty one days, averaging fifteen days, and during the 
winter seven to thirty one days averaging nineteen days 

There were 25 instances where the use of new batches of cells reqmrcd a 
smaller complement unit, indicating that they had less resistance to hemolysis 
(greater fragility ) than the previous batches In two instances it was pos 
sible to note that new batches of cells showed defimtely higher resistance to 
hemolysis The first drop of eomplement strength ordinarily oeonrred on the 
second or third day, the second drop around the tenth day A few lots of 
eomplement registered only the initial drop Adult pigs furmshed the best 
complement 

There were five instances in the whole senes where the salted complement 
proved inferior and four instances where the acetated complement proved in 
fenor With this slight difference, neither form of complement proved mate 
nally superior to the other, unless the following propositions be considered 
exceptions 
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1 (a) Salted complement is capable of only one dilution, and if it be 
weak, large amounts must be titrated (b) Salted complement after dilution 
for use IS subject to the same deterioration that may take place in unpreserved 
complement, when out of the ice box for titration and durmg the various steps 
of the Wassermann technic (important in hot weather) 

2 (a) Because sodium acetate is not anticomplementary even in satu- 
rated solution (63 per cent) this form of complement can be used in anj"^ strength 
01 dilution desirable, and on account of this flexibility of dilution the operator 
can regulate the amount to be pipetted (b) No matter what the dilution of 
acetated complement, the sodium acetate is still present acting as a preserva- 
tive For example, a 1-16 dilution of 50 per cent stock dilution (equal parts 
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of seium and 20 per cent sodium acetate solution) making approximately 1-32 
serum dilution would contain % of 1 per cent sodium acetate Even this small 
amount will prevent deterioration while the complement is out of the ice box 
Closer titration is therefore possible 

As conclusions I might indicate that, 

1 In my own experience there is no practical difference in these two 
forms of preserved complement as to stability, fixability or tendency to give 
false positives 

2 Salted complement requires accuracy in weighing and dilution and 
after dilution for use is subject to the same deteriorations common to unpre- 
served complement 

3 Complement preserved by sodium acetate in my opinion has three quali- 
ties to commend it 
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1 Flexibility of dilution 

2 Ease and simplicity of preparation 

3 Retention of its preserving properties in any dilution, allowing 
closer titration 

Having justified raj faitb in aeetated complement, my next aim was to 
improve it Sodium acetate lias no bactericidal properties, 10 per cent solu 
tions having no inhibitory action on the growth of streptococci I ha'se found 
that the temperature of the ice box depended on the uncertainties of the ice 
man Sometimes it was full of ice but often nearly emptj and occasionally 
entirely so, especially on a few very hot Sundays and holidajs At these 
times aeetated complement was subject to deterioration from bacterial con 
tamination To prevent this I began adding three drops of toluol to each 
5 c c of aeetated complement I have also increased the strength of the sodium 
acetate solution to 20 per cent and now make a 50 per cent stock comple 
ment dilution Then about a year ago I got rid of the ice man problem by 
installing an ice maclune With this constant temperature plus the toluol 
and 20 per cent acetate solution the limits of usefulness of a lot of aeetated 
complement is now apparently only limited by the total quantity at hand 
As shown in Table I whatever amount uas made up was used in its entirety, 
lasting on an average of about four weeks The unit of complement at no 
time shows any wide vaiiation from the first day’s titration, averaging in 
the end about a half more One lot of complement shown in Table II was 
made up Aug 4, 1927 and lasted until Sept 23 1927, a period of fifty two 

Table II 


CoiiPLEMENT Titration Beoinmno August 4 10 7 


DATS 

AMOUNT IN MILS 

D\ys 

AMOUNT IN MILS 

1 

0 15 

27 1 

01 

2 

0 15 

28 

01 

3* 

0 15 

29 

01 

4 

— 

30 

0125 

5 

02 

31 

012.^ 

G* 

02 

32 

— . 

7 

02 

33 

015 

8 

02 

34 

015 

0 

02 

35} 

0 125 

10 

02 

36 

0 12u 

11 

— 

37 

0 125 

12 

02 

38 

0125 

13* 

02 

39 

— 

14* 

02 

40 

012o 

15 

02 

41 

0 125 

16 

0 125 

42 

0 125 

17 

0125 

43 

015 

18 

. 

44 

0 15 

10 

0 125 

45 

0 15 

20 

0 125 

46 

— 

21 

0125 

47 

0 15 

22 

0125 

48 

015 

23 

0125 

49 

015 

24 

0125 

50 

0 15 

25 

— 

ol 

0 15 

26 

0 125 

o2 

0 lot 


Dilution 1 S'* aU other titrations done with 1 10 dilution 
tNew cells 

tAll of this batch used up September *’4Ui 
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days, giving sliarp reactions to the end The first dilution was 1-32, later 
1-16 The unit on the first day was 015 cc (dilution 1-32), and on the 
fifty-second day it was just double or 0 15 c c of a 1-16 dilution 
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DISCUSSION OP PAPERS BY MARKOWITZ AND RHAMY 

Dr E C Sweany — ^Regarding the complement fixation reaction in sjphilis, lie have 
made a few observations in our tuberculosis patients in Chicago, realizing that this reaction 
in certain cases is quite fleeting, so much so that before we permit the treatment of one of 
our tuberculosis patients we get two or three positive reactions on this patient before we 
send in the report Now it seems to me that we must learn more of the phjsicochemical 
reaction taking place in the Wassermann before we should put too much stress on these 
borderline cases It may be illustrated very well by what happens in tuberculosis In this 
disease we haie made an extensive study of the blood chemistry changes We find that the 
albumin globulin ratio varies many tunes quite abruptly in a very short period of time, so 
that certain physicochemical reactions taken from week to week will vary a good deal It 
seems quite reasonable therefore, that the same thing may happen in sj-ph’^'S except theie 
IS a definite i elation there of the proteins to the disease Until we know more of the 
chemistrj of this reaction we must be careful in our evaluation of this test Clinicians 
must also be taught to interpret the laboratory man’s report 

Dr J J Moore — Dr Markowitz’s paper is very important It is very disconcerting 
for a clinician to send separate samples of the same blood to three laboratories approved by 
the American Medical Association, directed by members of this Society and get three different 
reports It seems to me that we have not gone far enough in our cooperation with each other 
in seeing that our reports agree In the last jear in Chicago our laboratory and another 
approved laboratory have run a number of Wassermanns upon the same indiiiduals with no 
agreement Fortunately for us since our reactions were positive, all these cases were old 
treated luetics Another approied laboratory has agreed consistently with us for the last 
three years We have now suggested that those directors of approved laboratories in the 
same localities get together and find out what is wrong wuth their Wassermanns Many 
clinicians at the present time get up and say the Wassermann is of no value whatever 
I would not take any four plus Wassermann as a diagnosis of syphilis unless it was backed 
up by other reports or clinical symptoms We can get together and get our antigens so 
fixed up that the laboratories in the same commuunity can agree more closely on bloods 
taken on the same patient and sent to different laboratories 

Dr TTm G Exton — Some of you will remember that in the symposium we had at San 
Francisco this same topic was thoroughly discussed, and that I brought to your attention 
the fact that insurance ofSces are constantly puzzled by the discrepancies reported from the 
laboratories in the different parts of the country which do Wassermann tests I think that 
the crux of the situation to some extent at least, lies in the fact that not only are different 
methods used but that when they do the same test, such as Kolmer ’s technic, each has some 
different little quirk that may bring its work out of Ime wnth the others Personally, I 
regard the whole matter as a positive scandal which is going to hinder clinical pathology 
if some way is not found to get uniform results from different laboratories 

Dr Frederic E Sondern — ^Dr Moore’s and Dr Exton’s statements are well founded 
They are brought about by various conditions as the reader of the first paper indicated in 
closmg Commumcations of this kind are of value chiefly to the clinician We are apt to 
talk about these things among ourselves but often fail to go before the clinician’s societies 
and talk in the same way, which is our duty as the clmician is often not sufficiently informed 
on the very thmgs that we are now considering The one great difficulty is the variation 
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in reaction of people that hare been treated for syphilis Dr Markowitz spoke of several 
conditions in Mhicli a patient was negative one da> and positive Inter on and negative again 
It brought to my mind one instance that I experienced In this case my reaction was com 
pletely negative and that of another laboratory was completely positive The blood for these 
tests was not taken at the same time but on the same day They were repeated one week 
later and this time my test was completely positive while the other nas completely negative 
Subsequent investigation proved that Uio two negatives were taken in the afternoon and the 
two poaitiies in the morning, and wo also found that it was the patient's habit to drink 
three high balls at noon If Dr Markowitz s paper were read to a society of clinicians I 
think it would do a great deal of good 

The question of nonspecific positucs is also important The seriousness of a false 
positive reaction affects the private laboratory worker to a greater extent than the aerologist 
of a largo institution In the latter the tests are more frequently repeated and the error is 
generally discovered more quickly If the result of the Wassermann test is used conjointly 
with cUmeal manifestations m diagnosis and prognosis harmony generally results, but if the 
result of the Wassermann test is the onij factor used for this purpose and particularly if 
the patient is taught to follow lus omi case on the basis of Wassermann reports, only then 
it IS not unusual to have a confused clmiciaa and a doubting patient 

Dr A E Schade — Dr Sondern has hit the nail on the head In Toledo the pathologists 
attempt to get a paper before the academy of medicine at least once a year on the interpreta 
tion of the Wassermann test, stressing that the Wassermann test is only one of the symptoms 
of syphilis 

Dr B MarKovnts. — I have not much to add except that as Dr Sondern has pointed out 
it ia very important to educate the physician on this point of Wassermann reaction I 
think we should take it upon ourselves ns Dr Moore soys, that every one of us should go 
back to his locality and get together with other pathologists in the community and decide 
upon a teehue that would come at least close to being the same We should attempt in 
that particular community before the different medical societies, to point out that idea of 
false positives in syphilis 

Dr A E Sanford — It seems to me that Dr Bhamy s paper should have some dis 
cussioQ Just one question be talked about using new cells I am not quite clear as to what 
lie uses Do you use pooled cells from the slaughterhousel Do you take one sheep and 
bleed him or do you use a number of sheep? 

Dr B W Ehamy — I used both ox and human cells preserved in 0125 per cent formalin 
When human cells were used a pool was made from nbatever fresh cells were available in the 
samples at band for Wassermaua tests These suspensions were used for about three days 
then a new supply made up 

Dr A E Sanford — The reason I asked was that we have had the experience that 
when we used one sheep right along, the cells will finally become resistant from that sheep 
BO that we have to get a new one We find that there is quite a little voriation in sheep 
cells when we start in using new sheep 

Dr B IV Bhamy — I had one batch of complement, uhose unit on the first day it was 
titered, was 0 75 c.c. of a 1 16 dilution Four days later with a new batch of cells it was 
0 15 c c The cells that were used the first day were evidently of extremely high resistance 
They Mere ox cells and were hard to separate from the scrota. 



THE SEDIMENTATION TIME OF BLOOD IN JAUNDICE* 


By N Eosenthal, MD, akd M I Blowstein, MD, New York 


J AUNDICE IS a symptom which may result from numerous factors, these 
are sometimes obvious, although often obscure The diagnosis of certain 
forms of hemolytic jaundice, such as pernicious anemia and congenital, 
splenomegahc, acholuric jaundice, can readily be made from the blood pic- 
ture and the fragility of red blood cells In cases of cholebthiasis, new- 
growths, catarrhal jaundice and cirrhosis of the liver accompanied by jaun- 
dice, however, the problem is more difficult, no definite laboratory finding 
being considered diagnostic in these conditions Nevertheless, the intensity 
of the jaundice may be determined by the icterus index, the possible extent 
of liver damage may be ascertamed in cases of nonobstructive jaundice by 
the bromsulphthalein test (S Rosen thaU), and the degree of obstruction in 
bile ducts or liver cells may be estimated from examinations of the urine 
and stools for urobilin, bile and color Complete obstruction of the bile ducts 
or in the livei cells is shown by the absence of urobilin in the stools and 
urme, and by the passage of clay-colored stools Again, the presence of 
leucin and tyrosm in the urme are to be regarded as important findings, bemg 
indicative of liver degeneration 

Recently the sedimentation reaction of red blood cells was proposed as 
an additional aid m the differential diagnosis of certain cases of jaundice 
As the conclusions reported by Katz and Leffkowitz'^ concerning the sedimen- 
tation rate in jaundice were based on comparatively few cases, it was believed 
that a more extensive and systematic stpdy of this reaction might more fully 
determine its extent or hmitation "With this purpose in mind, observations 
were made by us m a series of 69 cases, in which a definite diagnosis was made 
by operation, x-ray, autopsy, or climcal observation, especially m cases of 
catarrhal jaundice and cirrhosis of the Ever 

METHODS employed 

The Linzenmeier^ method for the sedimentation rate was employed m the 
present senes For this purpose citrated blood was used m a proportion of 
one pait of 5 per cent sodium citrate to four parts of blood The sedimenta- 
tion time in the usual Lmzenmeier tubes was noted when the red blood cells 
reach the 18 mm mark The normal time with this method was 180 minutes 
or longer For the determination of the icterus mdex, we used the Brown‘ 
modification of the Meulengracht® reaction Our experiences were similar to 
those of Shattuck, Kilhan, and Preston,® regarding the dependabihty of the 
icterus index The direct reading of the color of the serum or plasma was 
more sensitive than the Van den Bergh reaction in milder grades of jaundice 

•From the Medical Department and Laboratories Mt. Sinai Hospital New York* 

♦Read before the Se^enth Annual Con\entIon of the American Society of Clinical Path- 
ologists Minneapolis Minn Jime 8 9 and 11 1928 
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EFFECT OF JAUNDICE ON THE SEDIMENTATION RATE (CHAPT 1) 

About 80 per cent of our cases accompanied b;y jaundice shouted a sedi 
mentation time uhich ivas less than normal Most of these cases were rapid, 
between ele\cn and eiglitj minutes The sedimentation rate bears no rela 
tion to the degree or duration of jiundice or of bile obstruction These 
results seem to be rather paradoxical According to the experiments in Titro 
by Johannes and Joseph Vorscluitz,’ and bj Katz and Radt ® bihrubin itself 
does not influence the sedimentation rate but bile salts haie a marked in 
hibitory effect Cholesterol according to Kiirten® hastens, and lecithin in 
hibits the sedimentation rate of the red cells The fibrinogen and globulin of 
the blood, in jaundice, as repoited bj Starlinger,'® seem to be increased ex 
cept in graie icterus uhcre the fibrinogen is greatlj diminished, as pre 



Chart 1 — Corresponding Nalu s of Icterus Index and sedimentation time. 

viously show n bj Whipple, “ Gram,* and others Synergistic and antagonistic 
elements which affect the sedimentation rate are therefore present in icteric 
plasma The elements which inhibit tlic sedimentation of the led cells as the 
bile salts, are increased in practically all cases of jaundice, according to the 
observations of F Rosenthal and WisUcki,*® and Shattuck, Katajima, and 
Killian*^, and the lipin phosphorus (lecithin) is increased in obstructne 
jaundice (Byrom and Kaj*®) In spite of the presence of these inhibitory 
factors in icteric plasma the sedimentation rate in most cases of jaundice shows 
a marked tendency to increase Fibrinogen and globulin may influence but 
do not show any constant correspondence to the sedimentation rate, os found 
by Fahraeus*® and later by Pinner conclusions however which do not agree 
with those reached bj Gram ** Fnsch and Starlinger on the relation of 
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fibimogen to the sedimentation rate The effect of jaundice on the dispersion 
state of globulin which is believed to be the mam factor in the sedimentation 
of the red blood cells, is problematical 

Johannes and Joseph Vorschutz^ state that jaundice of short duration 
does not affect the sedimentation rate, but that jaundice of long standing 
sloMS the late Tliej' attribute this action to the increase of bile salts and 
lecithin Katz and Radt® confirm the observation of the effect of bile salts 
in vitro and believe that the retention of bile salts affects the sedimentation 
rate in cases of jaundice On the other hand, Lohr=“ found a rapid sedimenta- 
tion time in cholelithiasis with or without jaundice, but in such cases Shat- 
tuck, Katajama, and Killian'^ have shown a marked retention of bile salts in 
the blood 



Anothei important factoi in hastening the sedimentation rate is the pres- 
ence of an infection Most of the cases here reported, however, were afebrile, 
so that the increased sedimentation rate in our cases may be attributed to 
changes in the icteric plasma, which are not yet clearly understood 

RELATION or CHOLESTEROL TO THE SEDIMENTATION RATE (CHART 2) 

Kurten® lias shown that cholesterol ineieased the sedimentation rate of the 
red blood cells Pinnei” found no definite relation between the cholesterol 
and the sedimentation rate in cases of tuberculosis "W^e, however, note a 
definitely rapid sedimentation rate of the blood when the cholesterol is greater 
than 300 mg In two cases of disturbed cholesterol metabolism with hyper- 
cholesterolemia (500 800 mg ) without jaundice, the sedimentation rate was also 
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found to be rapid It would thus appear that a greatly increased cholesterol 
of the blood is an important factor in the sedimentation of red cells in cases 
of jaundice 

SEDIMENTATION RATE IN VARIOUS DISEASES ASSOCIATED WITH JAUNDICE 

1 Carcinoma (Table I) ■ — In a senes of 18 eases of newgrowth accompanied 
bj complete or nonobstructive jaundice, proved by autopsy, x ray or operation, 
the sedimentation rate was rapid in all except two cases In one case, the 
sedimentation time was normal (185 minutes and, later, 315 minutes) This 
patient presented a moderate degree of jaundice (icterus index 28) and a defi 
nite polycythemia which was responsible for the slow sedimentation rate The 

Table I 


Oarcinoma 


CASE 

BE. 

ii.rT 

% 

IT 

CHOL 

COMMON 

DUCT 

OBSTRUCTION 

REMARKS 

1 

KH 

11 

100 

160 


Complete 


2 

SB 

18 

25 

12 

182 mg 

Non© 


3 

HH 

25 

70 

70 

224 mg 

Complete 

Ca Pancreas 

4 

SB 

25 

60 

60 

248 mg 

Partial 

Anemia 

5 

IG 

25 

35 

90 


Complete 

Metastatic Ca 

6 

F8 

30 

60 

85 

380 mg 

Complete 

Sarcoma of Intestines 

7 

SB 

30 

100 

110 

230 mg 

Complete 

Co of Common Dact 

8 

MP 

30 

70 

100 

182 mg 

Complete 

Co Papilla 

9 

AS 

33 

40 

45 

216 mg 

Complete 

Ca Stomach 

10 

ET 

3S 

25 

30 


None 

Metastatic Ca 



25 

35 

18 


None 


11 

n^r 

38 

40 

46 

130 mg 

None 

Metastatic Ca of Lirer 

12 

BG 

58 

40 

95 

340 mg 

Complete 

Ca Pancreas 

13 

BG 

70 

70 

45 


Complete 

Ca Pancreas, Anemia 

14 

IG 

85 

85 

56 

176 mg 

Complete 

Ca Common Duct 

15 

M S 

110 


180 

230 mg 

Complete 

Ca Pancreas 

16 

S A 

120 

70 

45 

164 mg 

None 

Metastatic Ca of Liver 

17 

JS 

185 

50 

28 

124 mg 

None 

Hypernephroma 



315 

35 

28 



Thrombosis of Hepatic veins 








Polycythemia 

18 

FA. 

360 


15 

160 mg 

None 

Metastatic Ca 


S R.=SedlmentatIon rote mJnutea 
L.F T =Llver function test 
n =Icterlc Index. 
ChoLrsCholesterol 


postmortem findings showed a hypernephroma of the kidney, with in'vohement 
of the vena cava and thrombosis of the hepatic veins No metastases were 
present in the liver Blood concentration in the other case of carcinoma and 
jaundice probably influenced the sedimentation rate All patients were afeb 
nie, with the exception of Case 2 The cholesterol findings were normal ex 
cept in Case 9, this patient also having diabetes 

These results agree with the findings of Fahraeus,^® Kovacs,” and Ruhin, 
m cases of carcinoma with or without jaundice 

2 Catarrhal Jaundice (Table II) — Catarrhal jaundice is not a disease 
entity It consists, possibly, of two groups, one of which has a predominating 
infections element (cholangitis), which may he designated as infectious 
hepatitis The sedimentation rate is rapid in snch cases The other group 
begins insidiously without any infectious element The term hepatosis, sug 
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gested ty Geronne,“ is more appiopiiate for this particular condition, indi- 
cating a parenchymatous change of the liver cells, whieh was found by 
Eppingei,-^ Klemperei,^^ and others In sueh cases leucin and tjirosin are 
oceasionally piesent in the mine Hepatosis not only occurs in young adults, 
but may also appeal in later life, at which time it is difScult to differentiate 
from carcinoma vitli involvement of the livei bile ducts The disease is not 
usuallj" fatal, in a few cases, howevei, the lesions are so extensive that acute 
or subacute yellow atiophy of the liver may supervene The etiology of the 
condition is still obscuie Sixteen cases of our senes showed marked varia- 
tions in the sedimentation rate The sedimentation time was rapid m seven 
cases and normal oi somewhat delayed in mne others Apparently the pres- 
ence 01 absence of bile in the stools does not affect the sedimentation rate 
The cholesterol content of tbe blood was normal except in Case 1 This par- 
ticular patient showed a hypereholesteiolemia, secondary anemia, and diabetes 
mellitus The jaundice subsided later 


Tabue II 


Hepatosis (Cataerhai, Jaundice) 


C\SE 

SR 

liFT 

% 

11 

CHOL 

COMMON 

DUCT 

OBSTRUCTION 

REMAEKS 

1 

M A 

18 

100 

135 

412 mg 

Complete 

Sccondarj anemia, amyloidosis 



10 

100 

120 

570 mg 

Complete 

Two weeks later 



85 

15 

25 


None 

Two months later 

2 

MH 

30 

10 

45 


None 


3 

EM 

43 

45 

45 

140 mg 

Complete 


4 

PT 

45 

90 

160 

170 mg 

Complete 




70 


32 


None 

Three weeks later 

5 

AS 

GO 

15 

24 

148 mg 

None 


6 

BH 

65 

45 

35 

164 mg 

None 


7 

PS 

90 

80 

100 

208 mg 

Complete 


8 

AS 

110 

35 

30 

230 mg 

Complete 


9 

NK 

120 

70 

72 


Complete 


10 

MG 

200 

50 

55 

208 mg 

Complete 


11 

MC 

210 

100 

GO 

154 mg 

Complete 


12 

AW 

300 

100 

122 


None 




215 

40 

80 

260 mg 

None 

Nine dajB later 

13 

LS 

330 

GO 

40 


Complete 


14 

CS 

370 

70 

60 

142 mg 

Complete 

Pregnancy 

15 

WC 

450 

70 

50 

176 mg 

None 


16 

A A 

465 

45 

110 

181 mg 

None 



Gram^- reported a normal sedimentation time and normal blood fibrin in a 
case of catarrhal jaundice Vorschutz’^'’ found an increased sedimentation rate 
in tliiee cases of catarrhal jaundice (one to two hours) Kovacs'^’^ noticed a 
normal or slow sedimentation rate in four cases of catarrhal jaundice He 
suggested the sedimentation time as a valuable diagnostic aid, as catarrhal 
jaundice shows a normal sedimentation rate and carcinoma with obstruction 
of the common duct shows a rapid late According to our results we cannot 
consider a rapid sedimentation rate as sufficient to exclude catarrhal jaundice 
but believe that a normal or slow sedimentation rate is suggestive of this 
condition 

3 Cvihosis of the Lwei (Table IH) — ^In cirrhosis of the liver the sedi- 
mentation late shows marked ^aTlatlons In mne of our cases there was in- 
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creased sedimentation of the red cells and in three the rate was normal The 
importance of the clinical course and other blood findings in these cases must 
not be disregarded, nor should too great reliance be placed on the sedimenta- 
tion rate which may be modified by the possible presence of anemia The 
bromsulphthalein liver function test offers considerable information concern 
ing the condition of the liver, especially with a low icterus index The high 
cholesterol content of the blood, in Case 1, was associated with amyloidosis 
and tuberculosis of the lymph nodes An exploratory operation on this patient 
showed a moderate cirrhosis of the li\er The cases of splenomegalic cirrhosis 
of the liver and Banti*s disease had the characteristic blood picture of anemia, 
leucopenia and thrombocytopenia The sedimentation time was more rapid in 
cases with a severe anemia Other cases of cirrhosis of the liver without jaun 
dice were not included in this group, but tlieir sedimentation time was ob 
served to be normal 


Tabij: III 
ClRKHOSlS or LiVEa 


CASE 

SB. 

nrT 

% 

Lr 

cnoL 

COM.MON 

DUCT 

OBSTRUCTION 

REMARKS 

1 

MS 

11 

100 

50 

568 mg 


Tuberculosis of lymph nodes 

2 

T3I 

11 

30 

27 

169 mg 

None 

Splenomegabc cirrhosis 

3 

HS 

15 

C5 

75 

356 ing 

None 

Severe anemia Banti’s Disease 

4 

RC 

17 

8 

14 

164 mg 

None 

Splenomegalic cirrhosis 

5 

AS 

24 

30 

35 

356 mg 

None 

Atrophic cirrhosis anemia 

6 

MK 

48 

10 

12 

136 mg 

None 

Atrophic cirrhosis ascites 

7 

TB 

62 

90 

77 

240 mg 

None 

Atrophic cirrhosis of the liver 

8 

PW 

70 

100 

180 

260 mg 

None 

Atrophic cirrhosis 

9 

AP 

72 

20 

7 

142 mg 

None 

Ascites severe anemia 

10 

SP 

160 

20 

9 

136 mg 

None 

Atrophic cirrhosis ascites 

11 

EM 

182 

60 

30 

176 mg 

None 

Atrophic cirrhosis ascites 

12 

AB 

300 

35 

13 


None 

Bnnti's Disease 


4 Lues (Table IV) — Determinations of the sedimentation rate in cases of 
luetic hepatitis in the secondary stage were not made in our senes, but, ac 
cording to the observations of Klopstock these cases show a rapid sedimenta 
tion time The cases of lues under our ob3er\ation gave a definite history of 
long continued salvarsan treatment prior to the onset of the jaundice We 
found the sedimentation time to be rapid in four out of six subjects In one 
the sedimentation time was markedly increased on account of an unusual com 


Table TV 


IjUES 


CASE 

SR, 

L.rT 

% 

IL 

cnoL 

COMMON 

DUCT 

OBSTRUCTION 

REMARKS 

1 

DA 

13 

65 

90 


None 

Schistosomiasis of liver Post 








salvarsan 

2 

AX, 

54 

70 

55 

142 mg 

Complete 

Post salvarsan 

3 

NH 

75 

70 

105 


Complete 

Post salvarsan 



55 

90 

182 


Complete 

One month later 



39 

5 

20 


None 

Six weehs later 

4 

SP 

70 

50 

40 

240 mg 

None 

Post salvarsan 

5 

HS 

140 

90 

80 

208 mg 

None 

Post salvarsan 

6 

AAI 

540 

90 

105 

126 mg 

Complete 

Post salvarsan 
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plication of schistosomiasis of the livei Klopstock leported a normal sedi- 
mentation rate in two cases of hepatitis following salvarsan administration 
5 Miscellaneous Cases (Table V) — The sedimentation rate was found to 
be increased in all cases complicated by infection or anemia In Cose 12 a case 
of polycythemia vera complicated by jaundice and anemia as a result of the 
use of phenylhydiazine, the sedimentation late mci eased PrcMoush, the 
sedimentation rate in this patient was extremclj slow, the red blood cells hav- 
ing sedimented about 5 mm after two days Case 16, a man of si\tj-two, 
showed marked jaundice nhicli at fiist appeared to be due to carcinoma 
Leuein and tyrosm were found in the urine, and it was suspected that marked 


Table V 

Miscellaneous Cases 


CASE 

BR 

LET 

% 

n 

cnoL 

COMMON 

DUCT 

OBSTRUCTION 

PIAONOSIS 

1 

EH 

11 

20 

36 

130 mg 

None 

Pregnancy, toxic hepatitis Cliills 








and fever 

2 

NK 

14 

35 

45 

320 mg 

Partial 

Stricture of common duct 

3 

ML 

15 

0 

IS 

190 mg 

None 

Anemia, thrombosis of portal 








VOID 

4 

IS 

16 

15 

12 

320 mg 

None 

Cholccjstitis 

5 

HM 

20 

50 

55 


None 

Lymphatic leukemia 

G 

DS 

23 

10 

21 

156 mg 

None 

Cholangitis Chills and fever 

7 

A A 

25 

65 

85 

190 mg 

Incomplete 

CholBngitis 

8 

BP 

28 

85 

45 

260 mg 

Comploto 

Common duct atone 

9 

AE 

42 

0 

24 

160 mg 

None 

Acute rheumatic fever 

10 

SS 

45 

15 

35 

280 mg 

Nono 

Cholelithiasis 

11 

cs 

65 

45 

52 

80 mg 

None 

Cardiac decompensation 

12 

BE 

70 

5 

25 


Nono 

Poljoj’thcmia, jaundice follow 








mg phcnjllndraxmo 

13 

HT 

75 

85 

90 


Comploto 

Common duct stone 

14 

HL 

95 

40 

20 

260 mg 

Nono 

Leukemia 

15 

CO 

105 

15 

18 


Nono 

Cardiac decompensation 

16 

JW 

110 

70 

100 

160 mg 

None 

Subacute jellow atrophy 



38 

35 

70 



2 weeks later 

17 

ED 

120 

70 

72 

230 mg 

Partial 

Stricture of common duct 


liver degeneration was present Although his general condition became worse, 
the icterus index and liver function test showed some improvement This indi- 
cated that we were not dealing with a carcinoma The sedimentation rate also 
became moie rapid (110 minutes to 38 minutes) The patient died, and at 
autopsy a subacute yellow atrophy of the liver was found In two cases of 
common duct obstruction due to stone the sedimentation rate was found 
to be rapid 

SUMMARY 

As shown by the following resume of our cases, there is but slight varia- 
tion in the sedimentation time of the various groups in which jaundice was 
present 

1 Catarrhal jaundice (16 cases) Sedimentation time 18 minutes to 465 
minutes 

2 Carcinoma and jaundice (18 eases) Sedimentation time 11 minutes to 
360 minutes 
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3 Cirrhosis of the liver (12 cases) Sedimentation time 11 minutes to 300 
minutes 

4 Lues and jaundice (6 cases) Sedimentation time vanes from 13 min 
utes to 540 minutes 

5 Miscellaneous (17 cases) Sedimentation time 11 minutes to 120 mm 

utes 

It therefore seems evident that the sedimentation reaction is only of value 
in certain cases of jaundice provided other data are available, such as the 
degree of liver impairment as determined by the bromsulphthalein test, inten 
sity of the jaundice, and the presence of common duct obstruction or bile reten 
tion (as in hepatosis) The presence of bile in the urine and obser\ation of 
the color of the stools are important factors in determining the existence of 
complete or partial obstruction of the bile ducts The symptoms of the patient 
and the clinical course are considerations which must greatly influence the 
diagnosis 

The general variations of the sedimentation time are about the same in all 
varieties of jaundice Comparable %ariatioiis of the icterus index, cholesterol, 
and the results of liver function tests with bromsulphthalein can be noted m 
the various groups (see tables) The sedimentation time in catarrhal jaundice 
tends to be slow and in carcinoma with jaundice, it tends to be rapid in the 
majority of cases This is an important differential diagnostic point in cases of 
afebrile jaundice when either condition is suspected 

The underlying factors which influence the variations in the sedimentation 
time have not been determined The experiments in vitro with bile salts do 
not correspond with the sedimentation rate of red cells m icteric plasma 
Even the relation of fibrinogen and other proteins to the sedimentation reac 
tion of icteric blood is not definite, as certain cases of acute and subacute 
yellow atrophy of the liver which is accompanied by a marked diminution of 
the fibrinogen, have shown a rapid sedimentation time of the red cells The 
factors which modify the sedimentation rate in icteric plasma require further 
study 

CONCLUSIONS 

1 The sedimentation time of the blood is not a specific diagnostic or prog 
nostic procedure in diseases accompanied by jaundice 

2 The majority of cases uith jaundice show an increased sedimentation 
rate of the red blood cells 

3 Subnormal or normal variations of the blood cholesterol apparently 
have no effect on the sedimentation rate, but liypercholestenneipia (over 300 
mg ) IS accompanied by an increased sedimentation rate 

4 The sedimentation time in most of the cases of carcinoma and cholelith 
lasis with or without obstruction of the common duct is rapid A normal sedi 
mentation time in a jaundiced patient (without polycythemia) is suggestive of 
hepatosis (catarrhal jaundice) In other conditions of the blood and liver ac 
companied by jaundice, the sedimentation time shows marked variations 
These depend upon infection, anemia and other unknown factors 
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LABORATORY TECHNIC 

IODINE CONTENT OF FOODS Estimation of Iodine In Foodstuffs and Body Fluids 

IiOltchf I and Henderson» <r M Biochcm J London 22 1003, 1926 

Eeagents and apparatus required 

1 Potassium hydroxide sticks iodine free 

2 Alcohol for extraction 95 cc absolute alcohol, 5 cc distilled water 

3 Methyl orange 0 05 per cent tcatery solution 

4 Sulphuric acid approximately 2 N 

5 Bromine water to be prepared as required 

6 Sodium thiosulphate approximately N/500 This solution should be made up pen 
odically from N/10 stock solution N/500 thiosulphate does not keep well and must be 
standardized daily by means of potassium bi lodate as described by Kendall (1920) 

7 Solution of potassium iodide made up just before the final titration A small crystal 
13 diBsolrcd in about 20 c c of water 

S Starch solution, to 50 c e distilled water add a pinch of soluble starch Boil for 
one to two minutes and cool A fresh solution should be prepared every third day 

9 Small chips of pumice stone about the size of nee grains These chips after 
TcmoTing dust through a fine sieve are boiled in dilute nitnc acjd washed with distilled 
water, dned, and then strongly heated in the crucible furnace After the estimation they 
are recovered From time to time they aro retreated and used over again 

10 Dams combined crucible furnaces with Teclu burners VitreosU basins for the 
sand are most suitable 

11 Nickel crucibles (6 cm and 5 cm in diameter) Nickel stirring rods 

12 Flasks (50 cc capacity) 

13 A serum pipette 0 1 c c capacity graduated in thousandths of a c c 

PEOCEDURB 

Ashxng — A suitable quantity of the substance to be analyzed is measured into a nickel 
crucible (6 cm diam ) and 1 gm of potassium hydroxide stick added, dissolved in water in 
the case of dry substances The contents of the crucible are stirred and then heated gently 
over a Bunsen burner until all bubbling ceases and thereafter more strongly until no more 
fumes come off Heating is continued on the furnace to a dark gray ash The crucible 
must not be allowed to glow When cool the ash is moistened with distilled water and 
carefully heated over a low flamo until dry The crucible is then returned to the crucible 
furnace and heated until no further change appears to be taking place (say ten minutes) 
After cooling, about 6 cc of distilled water are added and the contents of the crucible 
filtered through a No 40 Whatman ashfree filter paper (In all pounng operations it is 
necessary to vaselm the lip of the crucible with iodine free vaselin ) The filter paper is 
washed throe times with about 6 c c of water The filtrate collected m a smill beaker, is 
set aside It should be clear or at most, only vciy faintly jellow 

The filter paper with its charred contents is returned to the nickel crucible dried and 
then heated in the crucible furnace until a clean ash is obtained Tho crucible is cooled, 
the filtrate returned to it and evaporated to dryness This operation requires the greatest 
caution towards its completion since spurting and crackling may cause loss The crucible 
IS again heated in the furnace for a minute or so then cooled and about 3 c c of water 
are added This thick solution is gently evaporated over a low Bunsen flame until a akin 
begins to form on the surface Then the contents after cooling arc ready for extraction 

Extraction — The ash is extracted three times with 3 c c of the alcohol solution, the 
extract being Altered through a No 40 Whatman paper into a 5 cm crucible The ash 
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should form a smooth paste If it is gritty one or two drops of water sliould be added, but 
excess should be avoided After the third extraction the paste is poured on to the filter and 
the last of the alcohol allowed to drain The filter paper is rejected, the funnel washed with 
a little distilled water and the filtrate eiaporated to drjness on the water bath 

The thin film of salt on the bottom of the crucible should be practically free from carbon 
To get rid of any small particles which nnj be present, the bottom of the crucible is glowed 
gently for a few seconds, the salt film being just allowed to melt 

When the crucible has cooled the contents are dissohed in distilled water, and trims 
ferred to a 50 c c fiask 

Xiiratwn — Two drops of the methji orange solution are idded The solution is 
rendered neutral bj the addition, drop bi drop, of 2N sulphurie acid One drop is added 
after the neutial point In all about three drops arc generallj required Thereafter a 
few drops of bromine water are added The red color is unmi di itclj discharged About 
1 cc of bromine water should be added in excess of this, until the solution is distincth 
jeUow 

Three or four pieces of puniice stone are added and the solution is boiled oier a medium 
fiame, until the volume is reduced to between 1 and 2 cc, mid then cooled Two drops of 
the potassium iodide solution and two drops of the starch indicator irc added and the 
titration carried out with N/500 thiosulphate fiom the 0 1 c c pipette lit holding the 
flask at an angle it is possible bj tapping the point of the pipette to run in ns little ns 
0 001 e e at a time If due precautions have been taken, the end point is perfcctlj definite 
and after a little practice may be determined to about 0 002 c c. 

Calculation 

Titration figure x iodine equivalent of thiosulphate 

9 

gives the amount of iodine in the sample 

PROTEIN DETERMINATION Colorimetric Determijiatlon of Proteins In Plasma, Cere- 
brospinal riuld, and Urine, Wu, H, and Ling, S Chinese J Phjsiol 1 No 2, 

161, 1927 

Standard solution TjTosine 50 gm dissohed in 250 cc N/0 1 HCl Phenol Reagent 
Na 3 W 0 , 2 H ,0 100 gni 

Na MoO,2H O 25 gm 

Water 700 c c 

Dissolve and add 50 c c of 85 per cen* HjPO, and 100 c c concentrated HCl Boil 
with condenser eight hours and dilute to one liter 

DETERMINATION OP PROTEINS IN PLASMA 

Determination of Pibnn To 1 c c of the plasma, from blood containing 0 2 to 0 6 
per cent potassium oxalate, add 28 c c of 0 8 per cent NaCl solution and 1 c c of 2 5 per 
cent CaClj solution Mix and allow to stand undisturbed until a solid clot has formed Break 
up the jellj bv shaking slightly and transfer it to a dry filter While filtering insert into 
the jelly a slender glass rod with a pointed end and whirl gcntlj All the fibrin will sUck 
to the rod Slip the fibrin off the rod, and press it between dry filter paper to remove the 
adhering liquid Transfer it to a 15 c c centrifuge tube, add 4 c c of 1 per cent sodium 
hydroxide Place the tube in a boiling water bath and stir with a slender glass rod until 
the fibrin lump has completelj disintegrated Icaiing the calcium oxalate in suspension Add 
10 c c of water, mix, and centrifuge Transfer the supernatant liquid to a 25 c c volumetric 
fiask or graduated tube Cool under the tap Add 1 c c of 5 per cent HjSO,, 0 5 c c of 
phenol reagent, and dilute to about 20 c c Add 1 c c of 10 per cent NaOH solution Mix 
by gentle rotation, make up to volume 

The standaid is prepared as follows Measure 1 cc of the standard tyrosine solution 
into a 25 c c volumetric flask or graduated tube, add 0 5 c c of phenol reagent, dilute to 
about 20 c c and finally add 1 c c of 10 per cent NaOH solution Make up to volume 
and mix The standard should, of course, be prepared at tlie same time as the unknown 
Let stand for one hour before making the color comparison 
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If any fibnn fails to stick to the rod it should be picked up with the tip of the rod 
If the amount of the fibnn in the plasma is Tory high, say 0 8 per cent or more the fibnn 
jelly Will not shrink readily In such a case it is necessary to use less of the plasma for 
the determination 


Calculation If the standard is set at 20 and the reading of the unknown is B, then 

20 

the amount of the apparent tyrosine determined is ^ x 0 2 mg Since 1 mg of tyrosine = 

20 

113 mg of fibnn, the amount of fibnn in 1 ec of plasma is x 0^ x 11 3 mg or the 
20 

percentage of fibnn = ^ x 0 22G 


Determination of Albumin To 1 c c of plasma add 4 c c of H,0 mth Dec of 
saturated ammonium sulphate solution, or 9 cc of saturated magnesium sulphate solution 
and 0 3 gm of anhydrous magnesium sulphate Mix and allow to stand for thirty minutes 
Filter Measure Ice of the filtrate into a 15 c c centrifuge tube Add about 12 c c of 
HO lee of 10 per cent sodium tungstate solution and then 1 c c of 2/3 N sulphunc 
acid It 13 advisable to add one or two more drops of acid Stir thoroughlj with a slender 
glass rod and centrifuge Carefully decant the supernatant liquid as completely as possible 
The volume of the net precipitate usually amounts to about 0 5 c c If it is much smaller than 
0 5 c c indicating low albumin measure nnotlier c c of albumin filtrate into the same tube 
dilute mth water and proceed as before Add to the precipitate m the centrifuge tube 1 c.c of 
sodium tnngatato solution Stir until the precipitate has dissohed, dilute with 13 ec of H^O, 
and add 1 c c of HjSO Stir again centrifuge and decant the snpernatant fiiuid This second 
precipitation is intended to remove the calcium and ammonium or magnesium so nearly 
completely that they cannot possibly interfere with tho subsequent color reaction although 
experience has shown that a single precipitation usually sufSces Add to tho precipitate xn 
the tube 10 c c of 11,0 and 1 or 2 drops (but no more) of 20 per cent Na CO, Stir 
until the precipitate has dissolved Transfer tho resulting solution to a 25 e c volametne 
flask or graduated tube Rinse tho centrifuge tube twice nith 3 cc of H,0 Add 0 5 cc 
of phenol reagent and 1 c c of 10 per cent NaOII solution Mix by gentle rotation Make 
up to volume and mix Prepare a standard as m tho fibnn determination and read the 
color after one hour 

Determination of Albumin and Globulin Measure 2 c c of tho filtrate in the fibrin 
determination into a 15 c c centrifuge tube and proceed exactly as m the determination 
of albumin 


Calculation In the calculation it is to be noted that tho solution used for the 
albumin determination is plasma diluted 1 to 10, while that used for the determination of 
albumin and globulin is plasma diluted 1 to 30 If 1 c c of the albumin solution is used 
for the former determination and 2 c c of the serum solution are used for the latter detennma 
tion and the colorimeter readings are R and Bt respectively, the standard being set at 

20 

20 then the total apparent tjTOSino mice of serum = 15 x ^ x 0 2 mg the apparent 

20 

tyrosine of albumin mice of serum - 10 x ^ y 0 2 mg and tho apparent tyrosme of 
globubn mice of serum is 


20 20 60 40 

(15 X X 0 2) - (10 X ^ X 0 2) = ^ ^ mg 

Since 1 mg of tyrosine = 15 8 mg of globubn =: 21 4 mg of albumin of human 

semm 


per cent of globulm = 
per cent of albumin = 


i£2- «) X158 

(K. B ) 


(10 X r xO=) >^=1^ 


^ I”" = p; - ^ 


X 100 =r - 5 - 


X 15 8 

X 4 28 
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DETERIIINATION OP PEOTEIN IN tllHNE 

Transfer to a 15 cc centrifuge tube 15 cc of fUtcrcd urine md dilute vrith water 
to about 10 c c Add 2 c c of 10 per cent sodium tungstate and 2 c c of 2/3 N sulphuric 
acid The mixture is stirred thoroughlj with a slender glass rod and centrifuged In case 
the supernatant liquid is milky in appearance which occurs onlj in alkaline urine, add a few 
more drops of 2/3 N sulphuric acid and the mixture is stirred and centrifuged again The 
water clear supernatant liquid is carefully decanted To the precipitate in the centrifuge tube 
add 1 cc of sodium tungstate and stir until it has complctclj dissolved Dilute with about 
10 c c of water and add 1 cc of 2/3 N sulphuric acid The mixture is again stirred, ccntri 
fuged, and the supernatant liquid decanted This procedure is repeated once more in order 
to remove completely those nonprotein substances which react also with the phenol reagent 
Finally, the precipitate is suspended in 10 cc of water and dissolicd with one or two drops 
of 20 per cent sodium carbonate solution If the volume of the wet precipitate amounts to- 
about 0 4 c c the whole solution is transferred to n 25 c c volumetno flask or graduated 
tube and the centrifuge tube rinsed twice with 3 c c of water If the volume of the precipitate 
IB much smaller than 0 4 c c the determination should be repeated with more urine If it is 
more than 0 5 c c the final solution is made up to 10 c c and an aliquot portion is used for the 
determination The rest of the procedure is the same as described above 


Calculation If the standard is act at 20 and the leading of unknown is B, then the 
og 

apparent tyrosine determmed is ~ x 0 2 mg 

B 

Since the protem in the urine is largely albumin, 1 mg tvTOsinc mav be taken ns 
equivalent to 20 mg uiinary protein If the amount of urine used is n c c the amount of 

^ 20 100 20 400 

protein is 100 o c urine is x 0 2 x 20 x mg = -g- x - -■ - mg or the percentage 


, , 20 4 

of protein in urine is -jj- x j - q - - 


DETEEMINATION op PEOTEm IN CEnEDROSPINAE PLDID 

Transfer to 15 c c centrifuge tube 2 cc of spinal fluid Add 3 cc HjO followed bv 
1 c c each of 10 per cent sodium tungstate and 2/3 N sulphuric acid The mixture is 
stirred and centrifuged Decant the supernatant liquid Add to the precipitate 1 drop of 
10 per cent Na CO, and HjO to the 6 c c mark Stir until the precipitate has dissolved 
Add 0 2 c c of phenol reagent and 1 c c of 5 per cent NaOH The content of the tube 
IS mixed by inversion After one hour the color is compared in a usual manner against 
a standard prepared at the same time as the unknown 

Two standards are prepared as follows Into two similar test tubes marked Standard 
1 and Standard 2 are measured 0 2 e c and 0 4 c c of the standard tyrosine solution, and 
4 8 c c and 4 6 c e H^O respectn cly Then add to each 0 2 c c of phenol reagent and 1 c c 
of 5 per cent sodium hjdrovade The solutions are mixed by inverting the tubes The 
standard which is closer, by inspection, to the unknowm is used for the comparison 

Calculation We have not been able to collect enough cerebrospmal fluid for the 
determination of the tjrosine equivalent by the Kseldahl method For clinical purposes the 
tyrosine equivalent of the protein in spinal fluid maj bo taken as 18, the average of the 
value for serum albumin and globulin If Standard 1 is used and set at 15, then 
15 100 

-^x 0 04 x—^x 18 = mg of protein per 100 cc of spinal fluid With Standard 2 set 
at 15,-^ X 0 08 X 18 = mg of protein per 100 c c of spinal fluid 

A ^ 


DETERMINATION OT SOIiEBLE PROTEINS 

The colonmetnc method is especially useful for comparing relative concentrations of 
protem solutions If the protein solutions contain no interfering substances, smtablo volumes 
are measured mto 25 c c graduated tubes and the color developed directly If the solutions 
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contain interfering substances, the protein la first precipitated with suitable amounts of 
sodium tungstate and sulphuric acid 

If it 13 desired to calculate the absolute concentration of the protein, it is of course 
necessary to determine beforehand the tjrosme eqiuvalent of the protein in question by 
paralled tyrosme and nitrogen determinations 

CEBEBBOSFIKAIi PLUID The ruchsin Sublimate Beactlon (Takata Ara) Kafka. 

Munchcn mod Wchnschr 73 183G, 102G 

The practical execution of Takata and Ara 'a new cerebrospmal fluid reaction consists 
m the mixing and shaking thoroughly of 1 cc of cerebrospmal fluid with a drop (0 033 c c ) 
of a 1 per cent sodium carbonate solution and 0 3 cc of a freshly prepared mixture of equal 
parts of a 0 5 per cent subbmate and a 0 2 per cent fuchsia solution The normal cerebro 
spinal fluid shows a bloish purple color and remains clear 

In case of a syphilitic nervous system which has already changed the protem fraction 
of the cerebrospmal fluid, a flocculation with bluish purple sediment appears, above which 
IS a transparent liquid 

In. case of a noasyphilitic meningitis with a protein quotient similar to the protem 
content of the serum a rose discoloration without deposit is observed 

Four degrees of flocculation can be distinguished m the syphibs type of the reaction, 
the intensity of which is dependent upon the length of the time until the sediment appears 
An immediate total flocculation indicates the highest degree while 3 sbghter ones are ob- 
served after fifteen and thirty minutes and twenty four hours 
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DETERillNATION OP PROTEIN IN URINE 

Transfer to a 15 cc centrifuge tube 15 cc of filtered urine and dilute with water 
to about 10 c c Add 2 c c of 10 per cent sodium tungstate and 2 c c of 2/3 N sulphuric 
acid. The mixture is stirred thoroughlj with a slender glass rod and centrifuged In case 
the supernatant liquid is milkj in appearance which occurs onlj in alkaline urine, add a few 
more drops of 2/3 N sulphuric acid and the mixture is stirred and centrifuged again The 
uater clear supernatant liquid is carefullj decanted To the precipitate in the centrifuge tube 
add Ice of sodium tungstate and stir until it has complctelv dissolrcd Dilute with about 
10 c c of water and add 1 c c of 2/3 N sulphuric acid The mixture is again stirred, centri 
fuged, and the supernatant bquid decanted Tins procedure is repeated once more in order 
to remove completely those nonprotein substances uhicli react also with the phenol reagent 
Finally, the precipitate is suspended in 10 cc of water and dissolied wath one or two drops 
of 20 per cent sodium carbonate solution If the lolume of the wet precipitate amounts to 
about 0 4 c c the whole solution is transferred to a 25 c c i olunietno flash or graduated 
tube and the centrifuge tube rmsed twice with 3 cc of water If the volume of the precipitate 
IS much smaller than 0 4 cc the determination should be repeated with more unne If it is 
more than 0 5 c c the final solution is made up to 10 c c and an aliquot portion is used for the 
determination The rest of the procedure is the same as described aboie 

Calculation If the standard is set at 20 and the lending of uuhiiown is It, then the 

OQ 

apparent tyrosine determmed is x 0 2 mg 

Since the protem m the urine is largely albumin, 1 mg tiTosine may be taken as 
equivalent to 20 mg urinary protein If the amount of urine used is n c c the amount of 

20 100 20 400 

protein is 100 cc urine is x 0 2 y 20 x mg = -jp percentage 

. 20 4 

of protein in urine is x 

DETERMINATION OF PROTEIN IN CEREUROSPINAE FLUID 

Transfer to 15 c c centrifuge tube 2 c c of spinal fluid Add 3 c c H,0 followed hi 
1 c c each of 10 per cent sodium tungstate and 2/3 N sulphuric acid The mixture is 
stirred and centrifuged Decant the supernatant liquid Add to the precipitate 1 drop of 
10 per cent N’a_CO, and HjO to the 5 cc mark Stir until the precipitate has dissolved 
Add 02 cc of phenol reagent and 1 cc of 5 per cent NaOII The content of the tube 
IS mixed by inversion After one hour the color is compared in a usual mniiner ngainst 
a standard prepared at the same time as the unknown 

Two standards are prepared as follows Into two similar test tubes marked Standard 
1 and Standard 2 are measured 0 2 c c and 0 4 c c of the standard tyrosine solution, and 
4 8 c c and 4 6 c c HO respectively Then add to each 0 2 c c of phenol reagent and 1 cc 
of 5 per cent sodium hydroxide The solutions are mixed bv inverting the tubes The 
standard which is closer, by inspection, to the unknown is used for the comparison 

Calculation We have not been able to collect enough cerebrospinal fluid for the 
determination of the tyrosine equivalent by the Kjcldalil method For clinical purposes the 
tyrosine equivalent of the protein in spmal fl.uid mav bo taken as IS, tlic average of the 
valuo for serum albumm and globulin If Standard 1 is used and sot at 15, then 

X 0 04 X -^x IS = mg of protein per 100 c e of spinal fluid With Standard 2 set 

y 0 08 X “-g — ^ ~ I’f protein per 100 c c of spinal fluid 

DETERMINATION OF SOLUBLE PROTEINS 

The colorimetric method is especially useful for comparing relative concentrations of 
protein solutions If the protein solutions contain no interfering substances, suitable volumes 
are measured into 25 c c graduated tubes and the color developed directly If the solutions 
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Practical Lectures* 

T his T\ork covera such a mdo variety of subjects that it does not lend itaelf easily to 
roviev, The Jledical Society of the County of Kings, Brooklyn, N Y, inatitutcd what 
might be termed a postgraduate course in uhieh authorities on n wide vanety of the aspects 
of medicine and surgery were invited to deliver lectures to the Society, lectures which 
are primarily practical in tliat they give forth information which may he applied with 
advantage in the routine practice of medicine The present volume is the second of a 
senes being published by this Socictj It should be of great value to the general practitioner 
who will find between the covers a quite comprehensive postgraduate medical instruction 


The Medicine Manf 


T hose who enjoy medical biographies, and eiery phjsician should, will look forward to 
reading Dr E T Dudley *3 autobiography Here is the story of a man who actually 
did ^ork his own way from even his primary education, on and upward to that soul 
satisfying point where he had received the highest honors in his branch of the profession, 
had retired as president of a great medical school and had received the recognition of 
the medical world for his scientific contributions 

Dr Dudley came from sturdy Nca England stock started to earn his own way at the 
tender age of tlurtecn as a clerk in an apothecary shop, worked his way through Dartmouth 
and through Yale, graduated from Long Island Medical College, procured for himself 
the best possible training in gjTiccologj under the associates of J Marion Sims and then 
settled m Chicago where he grew with the citj and where Northwestern University Medical 
School grew with him 

Most of us do not settle donn to enjoy medical biography nntil we have reached that 
point wliera we find sufficient leisure in our busy day for this type of relaxation A medical 
man at any age will enjoy fins autobiography but its greatest inspiration will be to the 
young man of httlo or no financial resources who is contemplating the field of medicine as 
a lifetime study Here he will find all of the encouragement he wiU need, but unfortunately 
it is ho who will probably bo least likely to discover the book 

An autobiography to bo really fhriJbng must make somewhat of a hero ont of the 
principal character The great risk therefore becomes the appearance of too great egotism 
Edward Bok wrote his autobiography in the third person so as to avoid the large I but 
hU contribution is far more egoistical than that of Dr Dudley 

His record of his adventures is simply recorded ond with a wealth of dry and subtle 
humor His deductions from his experiences displays the mental workmgs of a true 
philosopher His fund of anecdote is charming 

"Wo suspect that the auburn tint of Dr Dudley's hair has been quite a factor in his 
usually getting wlint he set out after The red beaded boy is usually meat for his com 
panions' buffoonery and m self protection lio dci clops a self reliance and Unshakable de 
termination Some day we hope to read a scientific dissertation on the psychology of the 
red topped youngster 

Dr Dudley takes us tlirough the early days of medical apprenticeship the two year 
medical school in which the second year lectures repeat the first year the days of eepUe 
surgorj, of antiseptic surgery and finally of aseptic surgerj We notice inth surprise and 
With some regret that he has practicallj nothing to say of tho development of medical 
education in the great Chicago school ivitli which he was associated 

There is quite a scattenug of tj’pograpliic errors which however, in no way detracts 
from the pleasure of the book 


Practical Lectures on the Specialties of Medicine and Surirery Delh-ered under the 
Auspices of The Medical Socleti of the Coont> of Klnira Brookbli ^ew Tork (Second Series 
19 4 10 0 ) With oS hundred ind ten Illustrations Cloth Papes C9t) Paul B Hoeberinc. 
New York, 1027 

^ tThe Medicine Man Belnp the Memoirs of Fifty Yeare of Medley Propress By E. C 
Dudley M D LL D Ex President American Gjmecoloplcal Society ITesIdent Emeritus of 
Northwestern University Medical School J ^ Sears fi: Co Inc Now York, 10^ 
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Stdphur M.etabolisin* 

T he late Dr Kahn and Dr Goodndge, while studjnng the biochemistry of sulphur com 
pounds found that the task of covering the literature of sulpliur compounds in plant and 
animal metabolism was enormous Thej therefore decided that to aid others who might 
sometimes carry studies along similar lines it would be well to prepare an exhaustive r6sum6 of 
the entire literature on the subject This they have done in a volume of 831 pages 

They have not been content with merelj recording the bibliography but have reported 
m detail those observations in the literature which to them appeared of primary importance 
together with a wealth of tabulation and have classified the literature and arranged it in 
coordinated sequence 

The great value of the work will, as the authors liaio indicated, be ns a reference 
organ for the student of the metabolism of sulphur 


The Elements of Qeneral Zoology f 

I N THE profusion of textbooks here is one that is trulj different The difference consists 
in that while most textbooks on elementary zoology stress the study of structure Dr 
Dakin’s text correlates the structural studies with functional studies Much more space 
IS given to the latter than to the former Indeed, wo might designate this volume as a 
work on comparative anatomy, phjsiologj, and embrjologj of those forms of life which are 
usually studied m the zoologic laboratory 


Textbook of Mcdicinct 

A SINGLE volume of 1500 pages designed primarily as a student text and as a quick 
reference volume There are 130 contributors to the volume everj one of whom is an 
outstanding authority Indeed, one marvels in looking over the list of contributors that the 
editor has succeeded in collecting such a galaxy of names 

The discussion of the individual diseases is necessanlj brief but is at the same time 
concise and pomted We anticipate tint this textbook wiU come into quite general use 


The Normal Chest ^ 

anatomy, physiology, embryology, roentgen, and physical aspects of tho normal chest 
The undergraduate medical student usually studies anatomj one year, physiologj the next 
and takes up climcal studies after he has forgotten much of the former The volume under 
consideration correlates all of these studies of the tliorax into one sjstematized review 
There is no discussion of pathologj The volume should be of value not onlj 'to under 
graduate students but to all who wish from time to time to review concisely their knowledge 
on the subject of the chest 


•Sulphur Metabolism A Review of the Literatuie By Max Kahn MA MD PhD 
Associate In Biological Chemistry School of Medicine Columbia University Visiting Physician 
In Diseases of Metabolism and Director of Laboratories Beth Israel Hospital Visiting Phy- 
sician Unlted-Israel-Zion Hospital and Fiederic G Goodrldge MD PhD Associate In Bio- 
logical Chemistry School of Medicine Columbia Unlversltj Cloth Pages 831 Lea &. Febiger 
Philadelphia and New York 1926 

tThe Elements of General Zoology A Guide to the Study of Animal Biology Correlating 
Function and Structure with Notes on Practical Exercises By William J Dakin D So F Z S 
Professor Zoology in the University of Liverpool Cloth Illustrated Pages 490 Oxford 
University Press American Branch New York 1927 

JA Textbook of Medicine By 130 American Authors Edited by Russell L Cecil MD 
Assistant Professor of Clinical Medicine Cornell University Medical School New York Oc- 
tavo of 1500 pages Illustrated Cloth W B Saunders Company Philadelphia and London 
1927 

§The Normal Chest of the Adult and the Child Including Applied Anatomy Applied 
Physiology X-Ray and Physical Findings By J A Myers Associate Professor of Preven- 
tive Medicine Medical and Graduate Schools University of Minnesota Medical Director 
Lymanhurst School for Tuberculous Children Minneapolis Minn 143 Illustrations 191 Refer- 
ences Cloth Pp 400 The Williams i Wilkins Company Baltimore Md 1927 
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We would mention particularly the diaeussion of the lymphatic supply of tho thorax 
the discussion of routine systematic exarainatioiij innervation of the chest, the developmental 
anatomy of tho chest and the acoustics of percussion and auscultation. TIjo illustrations 
are remarkably clear and descriptive adding greatly to the value of the vrork 


Tonic Hardening of the Colon* 

^ A8TEOIKTESTIKAL function, or rather dysfunction is rceeinng more and more at 
tention Possibly the day is not far distant when such diagnoses as dyspepsia nervous 
indigestion, gastric neurosis and intestinal indigestion vnll not be needed to cover up ig 
norance 

Wilson’s monograph upon a common colomc condition la an important stepping stone 
toward a better understanding of the nervous dyspeptic It throws new light upon spastic 
constipation The work is divided into three parts symptomatology clinical section phyai 
ologic conaiderntiona 

The general practitioner and gastroenterologist alike will spend an interesting aa 
well aa profitable hour in the perusal of this monograph 


PharmacetUtcal Bacteriology \ 

’^niS is a textbook on bactenology intended for the use of pharmacists 
* It 13 questionable whether the pharmacist should be prepared to conduct a clinical 
laboratory and equally questionable whether this book will enable him to do so 


Brain and Heartt 

•T'HE title of this small work is regrettably misleading and gives no conception of the 
* material between the covers The work consists essentially of a aonea of philosophic 
deductions baaed in part upon Pano s extensive experimental studies in physiology The 
first portion might be aptly tenned a physiologist s conception of the nature of living matter 
The second might it’d! be termed personal ideas on the origin of life and the development 
of species Pano is inclined to doubt the theory that life ever developed out of an aroic 
period Bather he says life has always existed and inorganic matter has developed as a 
result of the activities of life He accepts neither Darwinism nor the Lamarckian philosophy 


Chrome Rheumatic Diseases Their Diagnosis and Treatment^ 


T here is n tale of a man who rushed into a busy practitioner a office and who impatient 
of delay demanded a prescription for rheumatism He was given the prescription and as 
he was hurrying down the street was called back by the physician who said If the medicine 
helps you be sore to let me know for I have rheumatism too 

The present treatment of chrome arthritis almost entirely palliative is on the whole 
so unsatisfactory aa to be a source of regretful embarrassment to the physician 


Tonic Hardening of the Colon By T Stacy Wilson M D B Sc. <Ed!n ) FKCP 
(Lend) Cloth Pages '’10 Oxford UnKerslty Press American Branch New lork, JD27 
tPharmaceutlcat Bacterlologj By Albert Schneider M D Professor of Pharmacognosj 
tinUcrsUj of Nebraska Second Edition Cloth 0 Illustrations 441 pages P Blaklston a Son 
and Co Philadelphia. 

tBraIn and Heart Lectures on Pb 3 - 8 loIog> Bj Glullo Fano of the Royal Unliersitj 
of Rome Translated by Helen IngJeby with a foreword by Prof E H Starling C.M G 
HD D Sc FRS University College London Cloth Pages 14 Oxford Unherslty Press 
American Branch New Tork 10 0 

IChronIc Rheumatic Diseases Their Diagnosis and Treatment Bi F G Thomson 
HA Cantab MD FRCP Lon Phjslelan to the Roja! United Hospital Bath Consulting 
Phjsiclan to the Rojal Mineral ^ater Hospital Bath Etc and R G Gordon HD D Sc 
HRCP Ed£n Physician to The Ro>aI Ulneral Water Hospital Bath, Phislclan to The 
Children s Orthopedic Hospital Bath Assistant PhisJcInn to Tho Rojal United Hospital Bath 
Cloth Pages Oxford Unl\ersit) Press American Branch New York 30 0 
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Dr Crowe on the other hand is most optimistic and claims with his methods to have 
achieved excellent results In the present monograph he presents his methods and results 
with a promise to give in a succeeding contribution more detailed presentation of his 
experimental work and laboratorj methods 

The author first recognizes various tjpes of arthritis and stresses tlie importance of 
knoiving in so far as possible with what type the physician is dealing He recognizes the 
beneficial effect of supportive and palliative therapy as is customarily applied but in his 
specific work he attempts to build up the individual’s general resistance to invading bacteria 
His treatment is, briefly, vaccine therapy, but vaccine therapy very carefullv controlled The 
two microorganisms which in his experience are mainli responsible are a Staphylococcus 
albus designated by him micrococcus deformans and a streptococcus These are usually 
natural inhabitants of the intestinal tract and may bo present in infectious foci 

The author recommends the use of a stock mixed vaccine of these organisms isolated 
from the various foci but particularly from the intestinal tract but emphasizes that his 
excellent results have been due to his carefully controlled dosage and admmistration He 
uses small doses rather than large ones There is so much detail in the supervision of 
admimstration that one desiring to follow the author’s methods must perforce carefulh 
study the monograph 


Pathological Physiology of Internal Diseases* 

A sad and regrettable consequence of passage from this life, among medical writers 
at least, is that their works which previously may even have been standard reference 
literature gradually find their way to the dustv shelves to be delved into only by the student 
of past lustorv This is especially regrettable in the case of Hewlett’s Functional Pathology 
for It is a contribution of utmost value and we owe a debt of gratitude to his colleagues who, 
on the basis of Hewlett’s revisionary notes and their own knowledge and experience have 
brought his functional pathology up to the minute and dedicated it as a memorial volume 
The classifications and arrangements arc practically unchanged for indeed they cou’d 
scarcely have been improved upon 

We believe we are safe in sayang that Hewlett's Functional Pathology either in its 
present form or as it originally appeared as a volume of Monographic Medicine will be 
found in as many private medical libraries as very ncarh any other one medical treatise 


Lobar Pneumonia f 

A COMPEEHENSIVE presentation of the evolution and course of lobar pneumonia as 
recognized and studied by the roentgenologist The volume is rather small, concise and 
at the same tune quite inclusive In most phases of the discussion tlio bactenologic findings 
receive little attention In the discussion of hilus pneumonia, we would have liked especiallv 
to have known the bactenologic findmgs 

The author establishes convincingly his case to the effect that x ray examination is of 
greatest assistance in the early recogmtion of pneumonia and especially in the early dis 
covery of compbcations We are rather disappointed not to see some mention based on his 
wide roentgen expenence of abortive types of pneumonia, the so called three day pneumonia 
He leaves the question uncertam as to its existence 


•Pathological Phjslology of Internal Diseases Functional Pathology By Albion "Walter 
Hewlett MD BS Formerlj Professor of Medicine Stanford Medical School Professor of 
Internal Medicine and Director of Clinical Laboratory University of Michigan Revised In 
Memorlam by his Colleagues Under the Editorial Supervision of George DeForest Barnett 
With one hundred and sixty-four Illustrations In text Cloth 787 pages D Appleton A. 
Company New York 

tLohar Pneumonia. A Roentgenological Study (A Correlation of Roentgen-Ray Find- 
ings with Clinical and Pathological Manifestations) B> L R Sante MD FACR FAGP 
Associate Professor Radlologj St Louis University Medical School Radiologist to the Uni- 
versity Group of Hospitals (St Marys Hospital and Inflrmarj) Chief Cltv Radiologist to 
St Louis City Hospitals Consultant Radiologist Koch Hospital for Tuberculosis St Louis 
Training School etc Illustrated Cloth 137 Paul B Hoeber Inc New York 1928 
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Bacteriology and Surgery of Chronic Arthritis and Rheumatism* 

TN CKOWE’S first volume which has been renewed m these columns he promised a second 
* m which the details of technic vould be discussed in greater detail We have before us 
this second volume which we suspect has taken on a slight different form from the author's 
onginal intention, the new form developing naturally with the evolution of his discussion 
A large first section continues to deal with the etiology of arthntis This is followed by a 
critical study of his own therapeutic results, a rather brief discussion of bactenologie technic 
(we had anticipated rather more), and a classification of the streptococci which be has 
obtained from arthritic cases A chapter on ph>aical treatment is contributed by Herbert 
FrankUng 

Crowe s modo of attack on. arthritis is from the bactenologie viewpoint and hia results 
arrest attention The streptococcus is quite generally conceded to ba a factor in arthritis 
but Staphylococcus albua has not been as positively incriminated by other workers 

This volume bke its predecessor should be in the hands of all who undertake a serious 
study of arthritis 


Elements of Physiology for Students of Medicine and Advanced Biology t 

H ere is an interesting work Wo prick up our cars when we read the preface and then 
turn to the text with some apprehension for we have often read in prefaces of new 
modes of attack only to be disappointed on finding the same old routine presentation m the 
text 

In the preface the authors announce that tlie subject is presented by the development 
of two keynote principles The first is that living protoplasm is a system of molecules and 
ions, hence, understanding of its structure ond function is to be sought by study of those 
physical, physicochemical and chemical laws which govern the latrireJations of molecules and 
ions The first section therefore contaios an account of the nature and capacities of 
protoplasm as developed primanJy from a study of individual cells and their environmental 
reactions The second key principle is that every protoplasmic cell is inherently i self 
sustaining system and provided its environment is right it should continue to live and func 
tion almost indefinitely 

In other words after reading the preface we hope to find a consecntive development 
of the principles of human physiology, along pure biologic lines beginning with the physiology 
of the individual cells and their reactions to environmental alterations and their developmental 
changes consequent on functional specialization 

To our surprise and dehgiit wc find that these authors have done what they announced 
they would do Tho result is a quite comprehensive treatise on human physiology which 
reads more like a story book than textbook and lo which the plot is gradually and logically 
developed 


Bolles Lee s Mtcrotomist^s Vade Mcaim^ 


T his volume IS so well known to the tissue pathologist that its ninth edition requires no 
introduction It is sufficient to say that the present edition of Lee s monumental work 
is edited by Gatenby of Dublin and Cowdry of New Lork with the collaboration of eleven 
men preeminent in their field Wo might describe the rsork as tlie standard reference 
encyclopedia for tissue pathologists 


•Bactcriolocy and Surgerj of Chronic Arthritis and Rheumatism tVlth End Results of 
Treatment- By Warren Crowe DM B Ch (Oxon > MRCS LRCP The Chanter on 
Surgical Treatment by Herbert Frankllng C B E M R C S (Eng ) Cloth Illustrated Pp 3Sr 
Oxford Unlversltj Press American Branch New York 1B27 

tElcmcnts of Physiology for Students of Medicine and Advanced Biology By Earnest 
<3 Martin PhD Professor of Plijslology at Stanford Unheraity and Frank V, We> mouth 
PhD Associate Professor of Physlolog> In Stanford Unlversltj Cloth Pp 784 Lea A 
Peblger Philadelphia 10-8. 


tBoUes I^eea Microtomista Vade-Mecum. A Handbook of The Methods of Microscopic 
Anatoms Ninth Edition Edited bv J Bronte Gntenby and E \ CJowdry Vlth Nine 11 
lustrations Cloth 710 P Blakistona Son A Company Philadelphia Pa 3028 
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Lectures on Medicine and Surgery* 

Y TOLUMES containing collections of adflresses by eminent men on very practical aspects 
’ of the practice of medicine and surgery are gaining deserved recognition As a conse 
quence several organizations are entering tins field One of the latest is the New York 
Academy of Medicine This Academj has a wealth of good material to draw upon and it has 
selected wisely m its contributions to its first series of lectures on medicine and surgery 
A verj readable lecture on the Surgical Aspects of Medical Conditions brings to mind 
that another contribution of equal or even greater value would be one on the Medical Aspects 
of Surgical Conditions Too often when the postoperative case goes bad the surgeon rather 
glibly tells the aniaous relatiies that the kidneys have plajed out or that the heart is failmg 
when there is no clinical 3 Ustification for such a diagnosis 

Out our way we speak of two tjqies of digitalis dosage, the medical dose and the 
surgical dose The surgeon too often when the pulse gets a little rapid gives a single 
hypodermic injection of some variant of digitalis and settles back content with the self 
assurance that he has digitabzed his patient It reminds one of the man who attempts to 
tickle the elephant with a straw 

George M MacKee in a lecture on The Cutaneous Manifestations of Sjphiha produces 

one of the best series of illustrative photographs that I have had occasion to see They 

remind us that the badly disfiguring and ulcerative lesions of tertiarj sj^ihilis are not jet 
entirely things of the past 

Dr James Aleaander Miller contributes a lecture on Climate iii Tuberculosis He 
discusses climatic factors such as temperature, humidity, wand, dust, storm, character of 
the soil, and vegetation and configuration of the countrj His conclusions are worthj of 
repetition, that while many cases can bo satisfactorily treated in or near their homo 
environment, others actually do better in other climates and the climate for one patient 
18 not necessarily the appropriate one for another Manj factors must be considered in the 
selection of the proper cbmate for a tuberculous individual 

Some will disagree with certain of the statements bj Louis K Neil on Useful Drugs 

in Clinical Practice But this is true in nearly all such discussions for wo try to generalize 

on our experience with individual cases, failing to realize that each is different and must 
be treated on its own merits 

David Eiesman contributes an excellent discussion of the Treatment of Pneumonia 
■While we have no proved specific for pneumonia, so much has been written on fundamental 
principles in this disease that it would seem superfluous to reiterate them But eiery con 
sultant knows from his own experience that the average general practitioner is still treating 
pneumonia as it was treated thirty jears ago with unjustified stimulation and improper use 
of digitalis Dr Eiesman 's article is desen ing of a wide audience 


Clinical CasC'Takingf 

/^NE can recognize distmct advantages in Dr Herrmann’s decision to publish this small 
manual as a separate and supplementary volume to his Methods in Medicine, for this 
IS a work which the beginner in physical examination will want to have available even at 
the bedside and it should therefore be in a handy compact form, 

Nonessentials appear to have been well eliminated and jet the details of lustory taking 
and physical exammation are described well enough so that the work is quite complete for 
the purposes for which it is mtended 

The graduate who has dropped out of the habit of painstaking examination ivill derive 
great help from its use 

•The New York Academy of Medicine LiCCtures on Medicine and Surgerj With Thirtj- 
Nine Illustrations Cloth Pp 319 Paul B Hoeber Inc New York 192S 

fClInlcal Case-Taking Supplement to Methods In Medicine By George R Herrmann 
M D Ph D Assistant Professor of Medicine Tulane Universitj New Orleans Cloth Pp 90 
The C V Mosbj Company St Louis Mo 1927 
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EDITORIALS 


A Neglected Field for Studies in Heredity 

M alignant neoplastic diseases arc apparently becomme more significant 
in biology and in tbe practice of medicine Man^ valuable observations 
made in the past that have advanced the knon ledge of malignant diseases m 
man have resulted from studies of malignant tumors as they are found in 
animals More extensive observations and general interest in malignant 
tumors as they occur in animals may further aid in the solution of some of 
the problems in the investigation of cancel 

Most of the data oonceniing spontaneous malignant neoplasms have been 
obtained from the smaller laboratory ammals, particular!} mice Obiiouslj 
domestic animals that are used for food are usually killed before tliej ba\ e 
reached the age at winch neoplastic changes usuallv occur 

In horses and dairy cattle, however, breeding lines are known for many 
generations For example the thoroughbred line of horses was founded 
largely from the blood lines of three sires Godolphm Bart Bierlv Turi and 

4S5 
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Darley Arabian These thiee horses were brought to England m 1724, 1689, 
and 1706, respectively The get of this breed are almost all on record and 
they include thousands of individuals and a great many generations of ani- 
mals Godolphin Bart alone was the sire of more than 1200 colts The father 
of the American breed of trotting horses is generally conceded to be Hamble- 
tonian X This colt was foaled May 15, 1849, and his ancestors were known 
for five geneiations Moie than sixteen generations of horses trace their 
lineage back to this famous sue Intimate data legaidmg these animals are 
known, then track recoids, then offspiing and their pedigree The breeding 
lines of certain dany cattle go back a great many generations Milkmg 
records and breeding data are all lecorded 

All of this great mass of data, which is of i alue to a student of genetics, 
IS available, but an important element of economic significance and impor- 
tance in human affairs is missing that is, information legarding the kind 
and incidence of neoplastic diseases pieseiit in these animals Even if new- 
growths are laie it would seem that data on this fact are of importance 
Old pure hied cattle aie usuallj' butchered and there is no chance to follon 
them through the abattoii and deteimine the piesence oi absence of new- 
growths Hoises, howevei, especially if they are of racing stock, usually live 
to old age and die of iiatuial causes 

Necropsy of hoises of lacing stock by a competent veterinarian, and the 
microscopic examination of any tumors found, in consideration of the great 
number of colts from one sue and the large mass of data constantlv accumu- 
lating, might prove a fiuitful source of information for the study of the 
influence of genetic factors in neoplastic disordeis 

—EDC 


The Filtrable Form of the Tubercle Bacillus 

E veryone who has searched sputum smears for hours without finding 
tubercle bacilli, while the same sputum readily causes tuberculosis in a 
guinea pig, must be anxious to believe in the possibility of the occurrence of 
another form of the tubeicle bacillus than the common acid-fast one The 
question has arisen whether this other form may be the well-known hluch’s 
granules, oi whether a real “fiuidum contagium vivum” exists 

Pontes^ reported in 1910 that Beikefeld filtrates of tuberculous caseous 
mateiial caused enlargement of the lymph nodes in guinea pigs He demon- 
strated acid-fast organisms in these lesions In 1922 and the following years 
Vaudremer" reported similar findings with filtrates from glycerin-free broth 
and potato water cultures He believed, as Pontes did, that the tuberculous 
virus passes the filter m the form of Much’s granules These were formed 
abundantly m his cultures When the tubercle bacillus grew under the sur- 
face in potato water it developed a nonacid-fast mycelium and numerous 
granules Inoculation of the filtrate in guinea pigs caused enlargement of the 
lymph glands from which Vaudremer isolated tubercle bacilli of low virulence 
Valtis^ inoculated filtrates of autoljsed sputum and found acid-fast organisms 
in the lungs but there were no swollen lymph glands In another experiment 
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the filtered pns from a monkey node caused tj pical tuberculosis in a guinea 
pig Arloing and Dufourt* obtained a filtrable form of low virulence from tuber 
culous organs which caused tuberculosis of the Ijmph glands, but thej were un 
able to demonstrate the existence of a filtrable form m culture media Nor could 
any of these authors confirm Vaudremer’s findings of a nonaeid fast mycelium 
Several other French authors obtained similar results and in this countrj Mellon 
and dost reported positne findings On the other hand Cooper and Petroff“ did 
not find any evidence of a filtrable form but observed acid fast granules in 
the lymph glands of 33 per cent of their controls Montemartiiu,' Pessler,' 
Kossetti“ and Ruys” had negative results 

Fontes used diatomaceous filters (Beikcfeld), but most of the other work 
era used porcelain filters (Chamberland L2 and L3) According to the mak 
ers*' the size of the pores in the Berkefeld filters i aries from 4 to 12 /i accord 
mg to the grade but Rosenthal'* and Mudd” found that the effective diame 
ter of the pores is much less, approximately 0 5 /t The makers of the Cham 
berland filters state that the L2 filter permits small baciUi to pass and that 
the L3 filter retains e\ en the diphtheria bacillus It is evident that the mere 
fact that the tuberculous viius passes thiough these filters is not sufiScient 
proof that we are dealing with a filtrable virus The results would have car 
ried more conviction if one of the denser filters like L7 had been used The 
diameter of the pores is not the only factor which detennincs whether a given 
bacillus •will pass through a filter Both the filtei and the bacillus carry a 
negative charge and onlj negativelv charged particles will pass through a 
negative filter But the pu of the medium and the presence of polyvalent ions 
may change the potential of the organisms and absorption of proteins from 
the tuberculous exudates may cliangt the nature of the porcelain surface 
Under these cireumstanees it is not surprising tliat widely differing results 
were obtained by different authors and that the experimenters who reported 
positive results have not been able to reproduce these results constantlv 
These differences maj not be the result of a capricious behavior of the tuber 
cle bacillus but may simplj be the expression of onr deficient knowledge of 
the conditions which influence filtration 

It has been suggested that the positive results can be explained by the 
occasional passage of an intact tubercle bvcillns This is by no means impos 
sible The bacterium pneumosmtes of Olitsky and Gates and the Schizosac 
oharomyces filtrans of Lewis are franklv filter passing Avian diphtheria 
Oroya fever, contagious pleuropncumomn of cattle and scarlet fever were at 
one time described as caused bv filtrable vuruscs but are now recognized as 
the result of bacterial infection The opposite has also occurred Hog cholera 
was formerly supposed to be the result of infection with the hog cholera bacil 
lus but IS now considei ed as due to a filtrable virus 

There are however important reasons for not lightly dismissing the 
possibilitj of a filtrable form of the tubercle bacillus Most of the authors 
who have affirmed the existence of this form report that it is usually of very 
low virulence and onlj regains its virulence after manv animal passages, if 
at all In experiments in which guinea pigs were infected with one single 
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bacillus this bas not been observed If the guinea pigs became tubeiculous, 
tbe bacilli caused tlie usual form of disease Vaudremei deseribes the 
symptoms caused by liis filtiable viius as resembling Poncet’s syndrome 
Vasiliu and Iriminoiu^‘‘ found a filter -passing foiin of Kocb’s bacillus in the 
glands of patients suffeiing fiom lymphogianuloma In this relation it is 
interesting to remember that Falk’-’ found a difference in electrophoietic po- 
tential between viiulent and aviiulent stiains of pneumococci A similar 
difference in the tubercle bacillus could influence their filtrabiliti 

The possibility of spontaneous infection must always be considered in 
expeiiments with the tubercle bacillus Calmette’” states that in his experi- 
ments the acid-fast organisms weie found piincipallv in the tracheobronchial 
lymph nodes, but no primal y effect existed at the point of inoculation This 
points to the possibility of an infection bv air, eithei by the tubercle bacillus 
01 by an oiganism similar to the timotln bacillus as suggested bv Cooper and 
Petroff 

At picsent it seems impossible to choose between these difteient possi- 
bilities and fuither experiments iiill have to decide if a filtrable form of the 
tubercle bacillus exists and whethei Much’s gianules or an ultiamicroscopic 
viius constitutes this foim 
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CORRESPONDENCE 


To the Editor — In an article in the November, 1028, issue of the Jotjenal of Labora 
TORT AND Clinical MEDicmz entitled **The B61e of Complement in Health and Disease’* 
by L J Hadjopoulos, M J) , and Hegmald Burbank, MJ) , from the Laboratories of the 
Beth Israel Hospital, New York City, the antkors, after making a reference to the work of 
Dnngern, published in 1900 make the statement in regard to complement — ‘ Subsequent litera 
ture offers only fragmentary or indirect evidence of its rdle as a protective mechanism ’ 
Also they make a further statement that this particular phase of the subject had been 
‘ hitherto neglected ” I beg to point out that important work and observations along this 
line of investigation had been published by W C Gunn in 1914, by Hiram D Moore, in 
1919, and by Eockwood and Beeler m 1924 Moreover, the experiments, observations and 
conclusions of Drs Hadjopoulos and Burbank parallel to a very considerable extent those to 
be found in an article entitled ’Complement in Health and Disease” bj the writer, published 
in the Canadian Medical Association Journal in April, 1926 

(Signed) Fred T Cadhau 

"Winnipeg, Canada, Dec 11, 1928 


To the Editor — I regret that in our article ’’The R61e of Complement in Health and 
Disease” due credit was not given for nn excellent article along similar hues by Doctor Fred 
T Gadbam of Manitoba, but at the time our work was first prepared for publication and read 
before a New York medical group, Doctor Cadhom s article had not been published, and no 
further search of the literature was made after that time 

The work was merely presented as onr research during a period of some nine years 
pnor to 1926 

(Signed) Eeoinald Burdanz 

New York City, Dec 26, 1928 
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Fast Presidents 


GENERAL LETTER NO 1 

The Program Committee carnesHv requests the membership of the Society to consider 
and plan now the papers to be presented at the coming meeting and, m order that the 
program may be wcU balanced, of general interest, and in keepmg with the prestige of the 
American Society of Clinical Pathologists the Committee requests 

1 That all those desiring to present a paper will notify the Chairman as early as pos 
Bible even if only the subject and not the title can be stated 

2 That, at least two months before the time of the meeting, five copies of the title 
and abstract of the paper be furnished the Chairman 

3 That, m so far as is possible, the papers represent original work of scientific or 
general interest 

4 That it be specifically stated whether or not lantern slides will be used 

The Committee hopes that there will be a very general response to these suggestions 

The duration of the meeting and the size of the membership make it obvious that, 
perhaps, not all who desire to do so will be able to present their papers The earlier the 
response, however, the better will be the opportunity for a place on the program 

Robert A Kiuhjite, MD 
Chairman, Program Comm 
Atlantic Citt Hospital 
Atlantic Citt, N J 
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GENERAL LETTER NO 2 

Preparations are being made for a Scientific Exhibit at the Portland meeting of the 
Amencan Soaety of Obmcal Pathologists Undoubtedly many of our members hare some 
interesting specimens apparatus, or technical methods that they may desire to show to the 
Fellows at the Convention 

"We shall appreciate any cooperation on your part in making this feature of our annual 
meeting a source of instruction to onr membership Kindly let me know what we may e:q>cet 
from you in this field so that we can make the proper arrangements for its display 

E U Uo’WiTOO II U 
Chajbaian Committee ov Exhibits 
W oODiLAN SaNITABIUM 
WOOPMVN CoLOBAIkO 

GENERAL LETTER NO 3 

At the last meeting of the Society m Minneapolis it was tmammonsly agreed that there 
would be an annual award of a prize to be bestowed on the member of the Society who 
shall have made the most yaluable and anginal contribution m the field of clinical pathology, 
this prize to be called “The Ward Burdick Award of the American Society of Olimcal 
Pathologists ” The nature of the award shall be decided on and the winner selected br the 
Research Committee For this year, at least, the award is to be given irrespective of the 
8 ub 3 ect studied, although possibly m later years other committees may see fit to limit the 
field to research on certain subjects 

It J8 hoped that many of our members will submit their work for the consideration of 
the Research Committee at the same tune that the papers are sent to the Program Committee 
80 that ample tune is alloved for maitmg the same to the various members of the Research 
Committee for their perusal No papers wiU be oeeepted from applicants later than two 
months before the next annual meeting in Portland Tour Committee has deemed it 
advisable at this tune to allow any member, whether tondaclmg a small laboratory or work 
ing in a large institution to compete for the prize realizing as we do that the individual 
efforts and originality are the basis for estimation of merit 

The Committee has been considering the adnsabibty of endeavoring to foster the 
study of certain conditions such as Undnlant Fever * ** Agranulocytosis,' “Acute 

Leucemia,'^ by our members throughout the country, with the idea of suggesting to the 
President and the Program Committee that a half day be given over at our next meebng for 
papers on one of the above subjects followed by a round table discussion on the matter 
It 13 suggested that by such a plan many of our members who are so situated that they 
cannot devote much or any time to a definite problem of research, may be able to bring in 
good case reports and experiences which, when collected, will be of great mutual benefit If 
Such plans ore ultimately agreed upon it is hoped that ample photographs, sbdes or 
pathologic material will be presented for a thorough discussion of any case or cases described 
Any suggesbons in regard to the above method or procedure or other matter of research will 
be gratefully received by your Committee 

Alvin G Fooan MJ) 

Chaibman oy Reseabch Committee. 


THE REGISTRY OF TECHNICIANS— PROPOSED WORKING SCHEME 

X . NAME 

1 The Registry shall be known ns The Registry of Technicians of the American Society 
of Clinical Pathologists and shall be directed by a Board of Registry of six members ap 
pointed by the Society 

n objects 

1 The objects of the Registry shall be 

a To estabbsh the minimum standards of educational and technical qualificabons for 
various technical workers in the clinical, research and pnbbc health laboratories 
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b To classify them according to these standards 

c To receive applications for registration and issue a certificate of registration to 
those nho meet the minimum standards of requirements 
d To register schools -which offer an acceptable course of laboratory training 
e To conduct a placement bureau for registered laboratory technicians 
f To cultivate a high ethical standard among laboratory technicians in accordance 
with the code of otlucs established by the American Society of Clinical Pathologists 

ni nOAED OP EEGISTKY 

1 The Board of Eegistry shall be composed of si-v members elected by the American 
Society of Clinical Pathologists, two members to be appointed ba ballot to sene for three 
years at each annual meeting of the Society or until their successors have been elected The 
first Board shall consist of six members, two of whom shall bo elected for a term of one 
year, two for a term of two years and two for a term of three years It shall elect its 
own chairman from among the holdover members and Secretary Treasurer 

2 The Board of Eegistry shall be authorized to employ a director who is empowered 
to manage the affairs of the Board 

3 The duties of the Director shall be to administer the office of the Board by taking 
charge of registration of technicians, issuance of certificates, and conducting a placement 
bureau and such other business as may be necessary to carry out the functions of this Board 
He shall be directly responsible to the Board 

IV CLASSIFICATION OP LABORATOKV TECUNlCIANS 

1 Technical workers in the clinical research or public health laboratories shall be 
classified according to their education, training and experience, as follows 

a Medical Technologist 
b Laboratory Technician 

2 Medical Technologist shall signify one who possesses a university degree with at 
least one year in basic sciences including chemistry, bacteriology, physiology and pathology 
■with laboratory demonstration or credit equivalent to the same ns determined by the Board 
and at least one year of practical experience in a recognized laboratory, devotes himself 
wholly to the technical work of a medical laboratory, and has rendered a valuable service 
in the field of laboratory medicine through research, teaching or other scientific endeavors 
Medical Technologists shall be elected annually by the unanimous vote of tlio Board of 
Eegistry A laboratory technician yvho possesses no college degree but who has rendered 
long and faithful service in a recognized clinical, research or public health laboratory in 
a responsible capacity, may bo eligible to this designation 

3 Laboratory Technician shall sigmfy one who is fully qualified to render general or 
special technical service in a clinical, research or public health laboratory under the super 
vision of a qualified director, and shall exhibit the following minimum preparation and 
qualification 

a Graduation from an accredited high school 

h One year of didactic work in basic sciences including chemistry, bacteriology, 
physiology and pathology, togetlier with laboratory demonstration, or credit equivalent 
to the same as determined by the Board 

c Six months of actual experience in a recognized clinical, research or public health 
laboratory 

4 Laboratory Technician or Medical Technologist who limits his work in a certain 
special field shall be so designated as Bacteriological Laboratory Technician, Chemical Lab 
oratory Technician, Public Health Laboratory Technician, etc , in the case of laboratory 
technicians and bactenologist, serologist, parasitologist, etc , in the case of medical tech 
nologists 
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V EEQISTBATION OT TECHNICIANS CESTIHCATES 

1 Candidate sball properly fill out an appbcation blank of the Eegistry and file ndth 
the Director of the Board of Registry 

2 A registration fee of three dollars shall accompany the application This will be 
returned if the application is re 3 ected 

3 Annual renerral of the eortificato is required for which a fee of one dollar is 
charged 

4 Upon the receipt of application the Director shall conduct a prehmina^ investigation 
of each applicant and the result shall be filed with the application Certification of appbeants 
shall be done by the Board of Registry at the annual meeting 

5 A certificate of registration shall bo issued to all applicants accepted by the 
Registry 

6 A certificate may be revoked at any time for cause by order of the Board A 
hearing may be granted on request 


VI E2CAMINATION 

1 A formal examination maj be deemed necessary by the Board to determine the 
qualifications of an applicant xn which case written oral and pnctlcal examinationa shall 
be conducted at a place and by a member of this Society as arranged by the Director of 
the Board 

2 An additional fee of $1.0 OO to cover the expense shall be charged the applicant 

Yir BEOISTRATION OF SCHOOLS FOR LABOR tTORY TECHhIClANS 

1 The Board shall investigate classify and periodically inspect through an accredited 
representative the schools and laboratories which conduct a training course for laboratory 
technicians 

2 These schools and laboratories may register with this Board and receive an annual 
certificate of registration provided the course of training given meets the approval of this 
Board An annual registration fee of one dollar shall accompany tht ^ppllcat^on 

VIH PLACEIIBNT BUBEAV 

1 Registered technicians and technologists may upon proper application be placed 
through this Bureau operated by the Board 

2 A fee equivalent to fi\e per cent of the first month’s salary shall be charged to 
the technician who obtains employment through this Bureau 

IX. CODE or ETHICS 

1 AH registered technicians and technologists shall be required to strictly observe the 
Code of Ethics as defined by the American Society of Ciimcal Pathologists namely that 
they shall agree to work at all times under the aaperviaion of a qualified physician aqd 
shall under no circumstances on their own initintiTe render written or oral diagnoses except 
in BO for 83 it 18 self evident in the report or ndvise physicians and others in the treatment 
of disease or operate a laboratory independently without the supemsion of a qualified 
physician or climeal pathologist 


News and Notes 


The Ecgistjy of Technicians of the American Society of Clinical Pathologists is now 
functioning quite satisfactorily considering the short period that it has been established The 
alms and objects of the Registry arc presented on another page 

The estabbahment of the Registry wiU prove a great boon both to technicians as well 
as to the hospitals and clinical pathologists In this age of efficiency and mass production 
the rise and growth of this handmaiden to the physician will be of incalculable value in 
the saving of human lives by placing properly qualified technicians m localities where there 
are none at present 



494 


THE JOURNAL OF LABORATORY AND CLINICAL 5IEDICINE 


Technicians are rapidly avaibng themselves of the opportunity to obtain certificates in 
the Eegistry, thus raising the status of their craft to an elevated and respected position 

Members ivill kindly report ani change in address to the Secretary of the American 
Society of Climcal Pathologists, Metropolitan Building, Denver, Colorado 

The Service Bureau of the American Society of Cluneal Pathologists has also been active 
in making contacts between pathologists seeking a change in location and institutions desirous 
of engaging their services 


The next annual meeting of the American Society of Clinical Pathologists ivill be held 
in Portland, Oregon, July 5, 6, and 8, 1929 AU members arc urged to make plans to attend 
this convention vphich besides promising a great intellectual feast will also enable them to 
visit our great far west 

The attention of the members of the American Society of Clinical Pathologists is 
called to the fact that at our next convention m Portland, Oregon, one half daj wall be 
devoted to a group presentation and general discussion of the subject of “TJndulant Fever ” 
Participation in this symposium by all the members is earnestly requested bj the Program 
Committee and Eesearch Committee 
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THE WARD BURDICK RESEARCH AWARD OP THE AMERICAN 
SOCIETY OP CLINICAL PATHOLOGISTS 


T he j coman services of Dr Waid Burdick in helping to organize the Amen 
can Sooietj of Clinical Pathologists and as its Secretary to raise it to an 
env lable status, hav e led the members and the administratn e ofiSoers to estab 
hsh a memorial which mil perpetuate bis endeavors for the organization 
Dr AVard Burdick assisted at the birth of tlie American Societj of Clini 
cal Pathologists in St Louis on Ma> 22 1922 at a call that he sent out foi 
a meeting vvhieh was destined to be the first successful national convention of 
tlmieal pathologists On that occasion he was nominated temporary secretarj 
and then became the permanent incumbent of this ofiice when the Societv was 
definitelj formed Dr Burdick was eminently suited for this position Of 
a calm and judicial temperament painstaking and meticulous in the conduct 
of the affairs of the Societv, imbued with a spirit of idealism which led him to 
devote aU his spare hours in reflections how best to promote the progiess of 
the organization Dr Burdick w as a provudeiitial selection for the position in 
the earlv dajs of the organization when the crusading spirit was needed to 
gather forces and battle the evil spirit of commercniism that was beginning 
to infiltrate the clinical pathologists of the countrv 

He was nevei too biisv to answer a call in behalf of the Societv Although 
Ins attendance at the meetings was fraught with peril to liis health ho was 
present at the eailior conventions and took part in the deliberations even 
though he w as suffering from a fever at the time 

It IS onlj natural therefore that the Research Committee of the Amen 
can Society of Clinical Pathologists for the year 1927 28 selected the idea of 
a medal as a fittin„ remembrance of one who had served the Societv so con 
scieiitiouslj and ns an evample foi the voungii men to emulate the spirit 
of idealism, of progress and of research which w as a dominant feature of 
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Ward Burdick’s cliaiactei The Committee, consisting of Dr H J Coiper 
Chairman, Dr H J Nichols, Dr H S Martland, Di Kenneth Lj nch, Di Wm 
C MacCarty and Di W 6 Lyle, lecommended to the Society that a fitting 
award he established to commemoiate the name of Di Burdick, the piize to 
be in the foim of a medal to be presented annually for some outstanding re- 
seaich piojeet in the field of clinical pathology by a membei of the Societv 
The present Eeseareh Committee appointed bj Dr Frank W Hartman, Presi- 
dent of the Society, consists of Dr Alvin G Pooid, Chairman, Dr Oscar B 
Hunter, Di Stanley P Eeiinann, Di W G Gamble, Jr , and Dr A S 



Giordano It was the unanimous opinion of this committee that the an aid 
should consist of an appiopriate gold medal beainig the profile likeness of 
Dr Ward Burdick and the nature of the anaid on its iace and on the leieise 
side the seal of the Society and the name of the recipient as veil as the date 
of presentation 

The award is to be presented to the successful candidate b\ the President 
of the Society at the annual meeting on the evening of the banquet The com- 
petition IS now open to all the members of the American Society of Clinical 
Pathologists All candidates foi the award must present then theses at least 
tno months prior to the annual meeting in outer that thej' may receive the 
careful judgment of the Eeseareh Coinmitte- 



ETIOLOGY OP ACUTE LBUCEMrAS"^ 


Bi A S Rubmtz 51 D Omaita, A^ebr 


T N THE last six \eais I ba've seen fi^e cises of acute leucemia Being greath 
* impressed ^vltll tlie b^mllalIt^ of the coiuse and clmical pictme of these cases 
and the still more strilcing meageiness of iiifoiniation legirdiiig tJie etiolog} 
of the disease, it seemed noith nhilc to attempt to systematize all the data 
on the etiology of loueemia 

I yyill not burden the audience nitli the detailed histones of these cases 
as thej yyere all typical cases of acute leucemn Foui of the patients yrere 
males of the folloyying ages six fifteen twenty and sixtj six one yyas a 
female aged fifty nine Their leucocyte counts ran from 60 000 to 300,000, 
for a brief period onlj did the loucocvtc count in one case (boy aged six) 
drop to 4,000 that happened shortly after extcnsiye radiation But soon 
after, the leucocyte count increased reaching 100 000 befoie death dim 
cally thej all had in a. greater or lesser degiee the usual triad of sjmptoms 
sepsis, necrotic inflammation of the oral cayitj, and hemorrhages 

On first observation each one of them yras apparently sufi:ering from au 
acute infection The questions to be ansyrered were Did the infection produce 
the leucemia, or was the leucemia produced by some othci unknown factor 
the infection being secondary to the lessened resistance of the tissues? I 
shall endeavor to answer these questions 

The literature ou the subject of leucemia has been in the process of being 
yvntten for the last eightj ycais A more or less defimte conception about 
this disease has been woiked out and accepted b\ om textbooks but eyen 
the yvell accepted orthodox Mcyys are not final and I dare sa> the near 
future yyill see the chapter on Itucemias rewritten 

Our present day classification dnidcs tbe leiicemias (both acute and 
chrome) into the Irmphatic or lymphogenic and the myeloid or myelogenic 
The basis for this classification is the dualistic theory of Ehrlich Ac 
cording to this theory all the leucocytes aie dnided into tiyo mam groups 
the granulocytic and the nongraniilocy tic The cells of the first group haye 
their origin in the hone marroiv yyhile tlie cells of the second group originate 
in the lymphoid tissue A leucemia therefore is classed as myelogenic if the 
majority of the cells determining the diagnosis of leucemia are of the young 
grannloeytic tvpe The same holds true for the Ijmphogemc yariety 

This strict differentiation of leuceniias may be fitting in the chrome types 
since the blood as yyell as the clinical findings and to a certain extent, the 
clinical course differ perceptibly m the tyyo chronic yanctics 

Rend before thp Se\encth Annual Con\ontIon of the Vm rican Soejoty of Clinical Path 
olofjl t? Mlnnenpoll Minnesota June S p and 11 10 a 
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In acute leucemias, on the other hand, we do not have any appieciable 
differences either in the clinical oi in the laboratory findings Clinically all 
the acute leucemias aie alike They are all characterized by the same triad of 
symptoms, inn the same clinical course, and ha\e the same fatal termination 
The differentiation into acute 13'mphatic and acute mj'eloid leucemia is 
based on the supposedly diffeient blood pictmes But does there exist such 
a sharp differentiation? 

Some hematologists make matteis even moie comphcated They recognize 
a triple oiigm of leucocytes ( 1 ) Bone maiiow (polymorphonucleai cells and 
their progemtois, the mj^elocj'tes) , (2) reticulo-endothelial sjstem (mono- 
cytes) , and ( 3 ) lymphoid tissue (tymphoeytes and then piogenitors, the 
Ij^mphoblasts) Following this classification of the origin of leucocjdes, they 
lecognize a thud variety of leucemia, namely, the monocytic leucemia (Ees- 
chad and Schilling 

It may not be out of place to mention heie the vieus advanced bj' Pappen- 
henii,- the chief exponent of the Unitarian theor 3 ' of the origin of leucoc 3 ’'tes 
Accoidiiig to him, all the leucocytes have their common oiigin 111 one cell, the 
laige lymplioc3de, and only through special diffeientiation do we get the two 
main classes of cells gianulocytie and agianulocytic 

When one studies mature cells he will be moie inclined to accept a theoi3 
nliich supposes that the different leucocytes have different origins, but if one 
is given to the studv of immatuie, embr3’-onal cells, the umtarian theory of 
Pappenheim is more likely to appeal to him 

In acute leucemias we are alwa3's dealing nitli immatnie, embri'onal cells 
The piesence of immature cells in the blood is perhaps the most essential requi- 
site for the diagnosis of the disease 

The diagnosis of acute leucemia usually hangs upon a laige monouucleai 
cells, which used to be considered in the old textbooks as a large Ivmphocyte 
The cell usuall3 has a vacuolated nucleus, with several nucleoli There is 
maiked unevenness in the densit3' of the nucleus, granules are usually absent 
In some cells the entire nucleus has a network of stringy matter It is a cell 
one n ill alwa3's remember, once one has seen it It is not a large lymphocyte, 
noi IS it always a myeloblast It is a very 3mung form of a leucocyte, which is 
sometimes hard to place in the scale of classification If 3 ou will consider it a 
veiy young lymphocyte or lymphoblast you may come just as near to the truth 
as considering it a jmung myelocyte or mjmloblast 

Some hematologists consider the oxydase reaction the most deciding 
factoi in diff ei entiatmg the granulocytic cells (beginning %vith the myeloblast, 
down to the matuie polymorph) from the agranulocytic cells (beginning with 
the lymphoblast, doun to the matuie small Ijmphocyte) 

AU the gianulocytie cells, having then common origin in the bone mariow 
(according to accepted theories) give a positive oxydase reaction because they 
contain some ferment in them 

But the ferment content fluctuates with the maturity 01 immaturity of the 
cells A ^eiy young myeloid cell, a myeloblast, or even a premyelocyte, may 
not give this reaction, so that only a positive oxydase reaction is of value, 
while a negative one does not mean much In other words, we are often deal- 
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iug U3t]i a cell m acute Icuccmias which may be considered either a lympho 
blast or myeloblast, depending on the morphologic interpretation of the 
observer The tvpe of leuoeraia, then, would be classed acooiding to the 
interpretation 

Barchaseli,’ in summarizing his paper on leucemiis, makes the following 
statement “The protease or oxydase reaction is necessary in the dilferential 
diagnosis of Ijmpliatie and mveloid leucemias ” Yet in Case 3 of liis report, 
he did not get a positive oxjdase reaction, although he considers it as a case 
of raveloid leuceraia In discussing that case he remarks ‘ It is interesting 
that the raveloblasts of the given case, iriespeetive of the fact that they were 
to tvpical (inj eloblasts), did not give the oivdase reaction, this can be ex 
plained on the basis of tlieir belonging to the youngest forms (embrvonal 
types) ” 

After all, a theorj is in the majority of instances a logical explanation 
of observed or recorded facts AVith all due respect to the authorities behind 
the dualistie or trialistie theories, the usual blood findings in acute leucemias 
warrant the acceptance of the umtanan theorj of the origin of leucocytes 

Some other published data seem to substantiate the latter theorv 

1 Pappenheiin' calls attention to the following fact 

“In some lower invcitebrates which possess neither bone imiiovi noi 
Ijmph glands we mav still find both forms of cells m the blood the grannlo 
cjtes as well as the agramilocvtes ” 

2 Ellermaim and Bang s deductions (cited by Scbmeisser*) on cxptri 
mental leucemias m the fovrl 

“Spontaneous and transmitted leucemias occur in two tjpes Mjeloid 
and lymphatic a mj eloid Icucemia mav occur in the first generation, and a 
lymphatic in the next oi both tvpes mav occur in the same generation ” 

3 Parker and Rhoads ® in reporting their own as vrell as other observers 
findings on incubated leuccmic blood record tlie following interesting observa 
tion 

“New emhrjonal cells (designated bj the authois as X’ and ‘Y’ cells) 
were developed from the blood of either cases Mj eloid or Ivmpliatie leiice 
tnias These cells van from strongh oxj dasc positive to oxv dase negdtiv e 
Without going into further discussion on the origin of leucocjtes, tlie logical 
deduction from the presented data would be To Drop the Heretofore Ac 
cepted Subdivision of Acute Leucemias We Should Consider a Case of Acute 
Leucemia as an Entitv in Itself Irrespective of the Possible Origin of the Cells 
Mv do or Lv mphogenie 

Of mj five cases the first could hav e been diagnosed as septicemia due to 
mouth infection the second had ‘ canl er sores" in the mouth The third did 
not have anv apparent oral infection, at least at the time I examined him, but 
the fourth was a verj outspol on case of gangrenous stomatitis The fifth 
started with a ‘ sore throat and when seen bj me had a continuous liemor 
rliagic condition of the oral mucous membrane 

Mouth infection therefore was apparent in SO per cent of the cases In 
all oases of acute leueemia reported in the literature one will find mouth infec 
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tion present in at least 60 pei cent One natmallj" mil be led to think about 
the possibilitj'^ of infection as the etiologic factor in this disease 

Ellerman and Bang (cited by Bchineissei ) lepoited that thej' succeeded in 
transmitting leuceiiiia fiom a spontaneous case m a fond into othci healthy 
birds Thej used a filtrate of the spleen, liver, and lymph glands The> 
concluded that a cell-free filtiate is effective, and that, theiefoie, the cause 
must be an organized auius In 1909 the same authors reported the trans- 
mission of the disease into the sixth geiieiation mth a Berkefeld filtrate 
Their conclusions were (a) Leucemia must be an infectious disease (b) It 
is a disease due to a filtiable viius Other investigators at that time veic also 
successful in reproducing the disease mth Elleiman and Bang’s filtrate 
Schriddle'' questioned the deductions of Elleiman and Bang He claimed that 
he produced changes similar to those of Ellerman and Bang hr the injection 
of an extract of an entiielj’^ normal organ In this country Schnreissei* re- 
ported his successful results in transmitting leucemia to the foul using the 
methods of Elleimami and Bang While all the above expeiiments point to 
infection as the etiologic factor in leucemia, yet no definite organism has been 
claimed by any obseiyei to be the causative one A ranetr of organisms have 
been found by different authors in association mth this disease tj phoid-colon 
group, diphtheiia bacillus and diphtheroids, Vincent’s organisms, etc It is 
generally accepted, though, that no knourr microorganism is responsible for 
the disease Vincent’s organisms aie perhaps most commonh found nr the 
oral cayitres of acute leucernrc patients, especially if there is am necrosis of 
the mucous membianes, but Vincent's organisms may be found in any condi- 
tion of the mouth uheie sloughing is taking place Therefore, while most of 
the leucemic patients suffer from a necrotic condition of the oial mucous mem- 
brane, -set we bare very little evidence to suspect that leucemia is caused by 
anj^ specific organism 

Let us accept for a time a different vieu That leucemia is primarily a 
malignancy of the blood-foiming tissues We do get a hyperplasia of the 
splenic pulp, hmphoid tissue, bone marrow, and the leticulo-endothelial svs- 
tem throughout the body Assuming that the hjpeiplasia and to some degree 
the metaplasia occurring m leucemia are tlie primary conditions caused bj"^ the 
same possible agents that are responsible foi malignant growths in other tis- 
sues, assuming further that the malignant cells have multiplied in great 
enough numbers to poison the blood stream and develop a state of cachexia in 
the patient, we y ould be dealing then y itli a marked lorvering of the resistance 
of the tissues to infection and almost anr organism yould act as a secondary 
invader 

The lattei theoiv yould not be veir logical because ye alyaj's find that 
the patient’s health has been good until some infection developed yliich cul- 
minated 111 leucemia The third possible theoir yould be that rve are dealing 
rvith neither a malignancy of the blood-foiming organs nor a specific infection, 
but rather y'lth a special condition brought about or precipitated either by an 
infection or by an abnormal metabolic state 
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Waid/ ® foi mstauce^ in hib re\ibion of the liteiatme found fifteen cases 
of Icucemin during p^egnauc^ and four m A\Iiich the disease ■n'x^ recognized 
soon after partuiitioii 

Accepting the last theoij ne Mould define leueemn 'is an umisual hlood 
leaction to certain toxins the toxins mav be pioduced b^ \aiious agents such 
as bacteinl infections oi metabolic dei'ingements The fact that Me mosth 
find sloughing mucous membranes of the mouth associated with tlie disease 
would suggest tlic possibility that necioftc mncou<i memhianes ma?/ contain a 
toxic substance uhich is the causative anent 

Schultz Slid Veise' described a ncM disease m inch the^ named ‘''igranu 
locjtosis ’ This unusualh fatal discsse m main lespeets resembles acute 
leucemia The totancucoc\ te count is geueialh \ciyloM it ma\ be below one 
thousand pei cubic milhmetei The Jyniphocites arc relatneh leir high, mIiiIc 
the gianuloc\tes uc pushed out of the picture until, before death the\ dis 
appear altogethei fiom the pcnpheial cireuHtion 

This disease should not be confused Mith leuccmia because we do not find 
there the immatuio embnoiial leucocites \Vc aie dealing rathei with a con 
dition in which the granulocytes are destio\ed m the blood stream, when all 
of the granulocytes oi most of them aie gone, we )ia\e a lethal termination 
The point of similaiity hetueeu the two diseases is tlie necrosis of raucous 
membranes The latter always occurs lu ngrnnulocy tosis and neeiosis of the 
oral mucosa lagina) muQOi,a oi eien the mfesiinaJ mucosa }?as been desciibed 
in connection witli this disease 

It M ould seem logical to assume that the tOi.ni in botli agi amilocy tosis and 
acute leucemia is of the same quality differing only m quantity 

In agraniiloey tosis the condition is much more actne the toxin is fiber 
ated in quantities sufficient to destioy the granulocytes in the blood stieain 
The hemopoietic system does not haye am time to -if tempt any comeback and 
the ludiyidual succumbs witJiout a battle do not find therefore m such 
cases any perceptible liistologie changes in the Iwmphoid tissues bone marrow 
spleen etc 

In acute leuceraii tlie quantity of the toxm is less The granulocytes are 
destroyed in the blood stieim but not as fast as in the first condition The 
blood forming organs ire stimulited to actnity, inth the result that numerous 
immature cells of eyer\ description ire thrown out in the circulation The 
condition lasts longer although the outcome is usinJh the same I say "usu 
ally the same ’ because we could picliue to oursehes eases in yvhich tlie toxin 
is liberated in insufficient quantities to kill the indnidinl and a balance of 
health might be reestablished 

It IS generally accepted that any ease that does not go on to a fatal termina 
tion should be excluded from the category of acute leueemias This postulate 
may not always be true Herz** reported a case and cited seyeral others in 
which the blood picture was yeiv suggestiye of leucemia clinicillT these cases 
sufTcred from an angina and necrotic condition of the mucous membranes of 
the palate and tonsils The cases reported by Herz all recoyered IIis conclu 
Sion therefore is that leueemias are not all fatal 
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The condition known as “infectious mononucleosis,’’ which is most gen- 
erally found in association with Vincent’s angina, should also be included at 
the bottom of the list 

Speaking of septic infections secondaiy to necrotic inflammation of mu- 
cous membianes, Weiss'- expresses the folloivmg news 

1 A septic infection may produce in some instances a simple monocytic 
leaction (monocjtic angina, intectious mononucleosis) 

2 A septic infection may exeit its action on the blood-buildmg tissues 
resulting in a hj pogranulocj tosis, without any multiplication ot the geneial 
leucocyte count (symptom complex ot Schultz), and lastlj 

3 A septic infection may produce a definite inciease in the mononucleai 
leucocytes, nitli a hypogianulocytosis at the same time (acute leucemia) 

All the three kinds of reactions have one thing in common, namely, nec- 
rotic inflammation of mucous membranes 

His deductions aie that the hypogranulocj tosis or agianulocytosis is not 
the cause ol the neciotic inflammation of the mucous membianes, but both die 
disease symptoms, and the necrosis of the mucous membranes and the blood 
findings aie caused by the septic infection 

But Weiss does not attempt to explain wh> the septic infection pioduees 
sucli a peculiar reaction in this type of eases His deductions are not ^ery 
deal The point to be emphasized is that in septic infection of mucous mem- 
branes IV e get this peculiai reaction of the body which bungs about the above- 
desciibed clinical entities Since we cannot ascribe these conditions to anj 
specific infection, we conclude, tlieiefore, that the cause must lie m the toxic 
substances liberated bv necrotic mucous membianes The toxin is very likely 
a definite chemical entitv , a leucocytotoxin , it is I 3 tic to granulocytic cells 
The developing clinical superstructure depends on the quaiititj and lapiditj of 
liberation of this particular toxin 

Agianulocytosis, acute leucemia, or infectious mononucleosis maj all be 
produced b> the same leucocj totoxin 

The diffeient modifications and fluctuations of the number of leucocytes 
in leucemias depends vei-y likely on the amount of toxin ciiculating in the 
blood stream 

Szillaid’' (cited by Barchaseh) attempted to explain the fluctuation of 
the number of leucocytes in leucemic and pseudoleucemic bloods He incu- 
bated a known quantitv of the patient’s leucoejdes in the patient’s serum, he 
then counted them after twenty-four hours’ incubation He found that in 
cases of subleucemic condition (where the number of leucocytes was low) the 
resistance of the leucocytes was low, while in cases wheie the number of leu- 
cocytes was high, the resistance of the leucocytes was much greatei His con- 
clusions were that leucemic, subleucemic, or aleueemic conditions depended on 
the resistance of the leucocytes 

He failed, however, to take into consideration another possible factor, 
namelj'-, that the cells were incubated in the patient’s seium The serum could 
carrj'^ in it a leucocytolytic substance which was responsible for the variation 
in the resistance of the leucocytes 
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SUIIJXAUY 

1 Tlieie IS no logical reason for the dnision of acute leucemias into 
Ijinpho and mj elogemc, because 

a Clinical]} tliej represent one and tlie same entit} 
b Jlicroseopjcall} vre cannot always diair a line betueen l}mphogenic 
and mvelogenie cells The oxjdase reaction is onl} of \aluc if posituc 

2 Acute leucemias while ah\n\s associated with infection, aie not caused 
bv any specific microoiganisms 

3 Necrotic inflammation of mucous membianeji is usuallj associated with 
acute leucemias as well as with the condition known as “agianuloc}tosis ” 

4 Some obscure toxin liberated bj necrotic membianes, bj nature a leu 
coeytoljsin, is ■ver} likej responsible tor both acute leucemia and agranuloc} 
tosia 

5 Acute leucemia and agranulocj tosis maj be caused by a toxin of the 
same quahtj the diffeience m the bodj reaction is quite hkel} due to quan 
titative variations in toxins produced and liberated 
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RESULTS IN VARIOUS DISEASES PROM ELIMINATION OP POCI OP 
INFECTION AND USE OP VACCINES PREPARED PROM STREP- 
TOCOCCI HA^UNG ELECTIVE LOCALIZING POWERS* 


Cl Edw vrd C Rosenow M D , and Allln C Nickel, M D 
Rochester, SLnn 


T he lesults Iiom a long senes of expeiiments on focal infection and elec- 
tne localization lepoited duiing the last fouiteeu jeais liaie shoiin that 
(1) foci of inteetion, whereier found, coinmonh haiboi the causative organism 
of vaiious systemic diseases, (2) thei aftoid favoiable conditions for the en- 
trance of bacteiia and their toxic pioducts vheie bacteria tend to acquiie and 
maintain relatneh high oi peculiai iniasne poveis and (3) the situation, aside 
fiom piedisposing factois and hence to a laige degiee the chaiacter of the sys- 
temic disease depends on the specific oi electne localizing pouei of the infect- 
ing oiganisms in most instances stieptoeocti This statement, based on fiist- 
hand knowledge of clinical conditions, the baeteiiology imohed and animal 
expeiiments, is consideied a good woiking hypothesis in clarifying the confu- 
sion which still exists m the minds of many legaidiiig the application of the 
undeihing piineiples inyohed Eyen Holman, aftei his critical leyieyv of the 
yyoik on focal infection and elective localization, in yyhich he conceded the 
gieat impoitance of the foimei, ymt legards pi oof of the lattei as insufficient, 
stated “Howeyei, yyhat Rosenow and his folloiyeis paiticularly shoyyed and 
y\hat dll othei iny estigatois of the pioblem haye definitely demonstrated is 
that stieptococci do localize in yaiious oigans and tissues and can pioduce 
lesions at least sufficiently suggestiye of those found in man so that then 
potential dangei in infected foci cannot be neglected ” 

The large numbei of instances lepoited in the liteiatuie duiing this 
period (fouiteeu y eais) in which causal lelationship betyveeu focus and sys- 
temic disease is indicated by the clinical liistoii and irapioyement oi disap- 
pearance of the systemic condition following lemoial of foci of infection 
such as occui commonly in tonsils, teeth, sinuses, intestinal tiact, prostate and 
ceil IX would alone be couyinciug if it weie not that a considerable number of 
patients fail to improve followang removal of one focus or moie Such failure, 
however, should not be interpieted as uullifving the principle involved, foi 
theie aie good leasons why^ clinical impioyement may not folloyv the remoyal 
of one or more foci of infection The disease may have existed for so long a 
time as to pioduce iirepaiable harm oi it may haye become so thoroughly 
established as to continue independent of a piimaiy focus The particular 
focus 01 foci reinoied may not have had etiologic significance at the time of 
remoyal, or e’ven before, or as in the case of dental or tonsillar foci, the opera- 

•Read before the Amencan Societj of Clinical Pathologists Minneapolis Minnesota June 
n 192S 

From the Di\Ision of Experimental Bacteriology The Ma>o Foundation Rochester Minn 
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KEfaULTb IN VAIilOUb DlbLAslb bBOM tllMIKATlON Oh hOtl Oh IMthTlOM Wj 

tiAe procedure mnj Imre been inadequate The lespoiiublt iocus mar bare 
been orerloolced because so often sjmptomless Not ill sjatenue diseases are 
expressions of focal infection Clinical impi or cment occurred ruth such 
regularitr and rr as so marked, borr er cr, tollorr ing i emor -il of foci of infection 
in those cases in rrliioli the lesults in animals ui our experiments had demon 
strated the presence of the eausatirc organism as to lesre no doubt of the 
great value of this procedure m suitable cases We beliered much raluablc 
information might be obtained if clinical nianitestationb rreit studied in eon 
junction rnth firsthand knorviedge of the bacteriologj and the msults ob 
tamed in animals follorring injection ol cultures freshlr isolated fiom sus 
peeled atria of infection or tissues mrolrcd '\Ioreorei, since tlie injection 
into animals serred so often to separate saprophr tic from pathogenic oi eausa 
live strains coinnionlr indistinguishable bj cultural me ms, snd since in a ferr 
cases maikcd improroment ms noted follorring the use of ricemes prepsied 
from the bsotern isolated fiom the srstemic lesions of injieted animals ue 
determined also to studj the theiapeutie effect of these tnilr autogenous vac 
ciiies The excellent clinical and laboiatorr facilities ifforded at The Hajo 
Clmio and The Haro Foundation nie paitieulailr rrell adapted foi sueh stndr 

Most of the patients included in this lepoit rrere seen br one or both of 
us rnth rations members of the cluneal staff during the last six reals Msnr 
of the patients presented puzzling diagnostic problems psitienlnilr legarding 
the likelihood of etiologio relationship to one or moie foci tlicii situation and 
ivlietlier oi not to leinoie suspected loa ot inhction The decision legaiding 
anr one or all of these points r\as not alwars made on climtal considerations 
alone but on these and the lesnlts of the animal experiments Thus some 
times questionable foci ireie or ncie not reniorcd, depending on rrhether or 
not the animals injected rnth material oi cultures from such foci tier eloped 
lesions in structures coiicsponding to those affected in the patient On the 
basis of prerious studies elmicians felt that the results in animals might tlirorv 
light on the differential diagnosis in certain cases The „rcat raajoritr of 
patients had pieriouslr sought in ram foi relief from a chrome often piogies 
sir e condition and therefore if ri lint n as adr ised to be done resulted m amehorn 
tion or relief of srmptoms rre could be fairir certain tliat this was not acci 
dental but rvas due to the triatment instituted 

METHODS ot STUDS 

The cultural nutliods implored rrirc similai to those ri ported br either 
of us at rarioiis times The condition of the patient at the tune of stiiilr rras 
also considered A higher incidence of localization and more marked lesions 
in animals reel e obtained if cultures rr ere secured at the time of aeuti sj stemic 
manifestations oi during exacerbations of sr mptoms in chronic conditions than 
those obtained during quiescent mterrals feriat care rias exercised in tlic 
collection of material for studr both ns rcgaids the clinical obsi rratioiis and 
the prercutiou of contamination br extianeoiis oigaiusnis 

If animals rrere injected intracerebrallr m case of disease ot the central 
iierrous sjstem and it ther iierc injected iiitrarenoiislr in case of other dis 
cases and sj mptoms or lesions dereloped similar to those in the patient from 
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■tthom the culture ivas obtained, the causative oigamsm, nearly ahvajs a 
gieen-producing streptococcus, was regularly recovered in pure culture or 
V ith onh scattered colonies of other bacteria, from the injected animal The 
vaccine used foi treatment was usually prepared from the stieptococcus thus 
isolated and in most instances repiesented the first, more rarely the second, 
and seldom a higher subculture In some cases the vaccine administered was 
piepared from heterologous strains of the stieptococcus which had produced 
sjmptoms in animals simulating those of the patient In other cases, such as 
furunculosis it vas prepared directly fiom the freshlj isolated bacteria with- 
out injection of animals 

Various methods have been used in preparing the vaccine ]\Ian> con- 
sisted of the killed tv entv-four houi culture m glucose-biain broth oi glucose 
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Encephalitis 
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57 

46 

37 

32 

70 
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10 

2 

102 

87 

Arthntis 

109 

67 

43 

63 

40 

3 

51 

69 

0 

94 

53 

74 

61 

Spasmodic torticollis 

32 

23 

9 

53 

41 

6 

60 

75 

3 

57 

11 

17 

76 

^fultiple sclerosis 

27 

19 

S 

33 

41 

15 

78 

67 


37 


19 

89 

Chronic poliomyelitis 

17 

12 

5 

47 

30 

IS 

65 

71 


25 


13 

92 

Neuritis and mjositis 

17 

10 
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71 

35 

24 

41 

71 

24 

SO 

57 

12 

42 

Gastroduodenal ulcer 

27 

25 
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33 

37 


74 

74 
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21 

52 
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10 

58 

42 
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53 
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10 
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Lesions of shin 

23 

18 

5 

35 

26 

9 

74 

56 

9 

72 


13 

77 

Prostatitis 

24 

24 


42 

54 


6 

54 

4 

100 


13 

69 


*In computing the percentages in Tables I and II an\ fraction less than one half is 
dropped if the fraction is one half or more the next higher figure is gi\ en 


broth, and a fev of the killed cultures in pai creatic digest broth About 
tvo-thirds consisted of the sodium chloride suspension of the denslt^ of the 
broth cultures made directly from the unwashed sedimented bacteria oi at 
■various intervals from those pieseived m dense suspension in glyceiol, two 
paits, and saturated sodium chloride solution, one part One cubic centimeter 
of these dense suspensions vas made to represent the sediment after centiifu- 
gabzation of the growth from approximately 120 c c of the eighteen to twenti - 
foul -hour bioth cultuie In these, -vnability of some of the bacteria was pre- 
ser'ved for mam veeks, and specific immunologic propeities, with few excep- 
tions, were pieser-ved almost indefinitely when the bacteria were kept in the 
ice box The bacteria v ere killed by adding 0 5 per cent phenol or 0 3 pei 
cent tricresol to tlie broth cultuie or the diluted sodium chloride solution sus- 
pension of the densitv of the hroth culture, and if not sterile in twenty-four 
hours, by heating once, or at the most twice, at 60° C for thirty minutes 
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The vaccines Mere giien snbcutaneouslj m increasing doses once or twice a 
neck beginning with 01 co or about 200,000,000 dead bacteria and increas 
ing giaduallj bi 0 1 c o until 1 c c or about 2,000 000 000 were given proi ided 
the reaction in the patient remained mminiil and the results obtained were seem 
inglj favorable The dosage was almost never increased above 1 cc We 
soon learned to av oid marked local or constitutional reaction foi the patient ’s 
svmptoms were nearly alwajs worse m consequence Hence the patient’s 
condition and reaction rather than the size of dose were used as the main guide 
to dosage The succeeding dose was reduced and the interval made corre 
spondingl} longer if the one previonslj caused a marked local or constitutional 
reaction due to high tovieitv of the vaccine, or to what appeared clearl} to be 
an inherent or acquired hv pvrsensitiv eness in the patient 

ansuLTh 

The percentage incidence of associated infections, particularly focal in 
fection, in the wide range of diseases studied (Table I) was very high The 
causative streptococcus often was isolated not only from badlj infected ton 
sils but from tonsils that appeared small and normal but which on removal 
were large and sometimes contained abscesses, from unsuspected remnants of 
tonsils, and from sjmptomless roentgenographicallj positive and negative 
pulpless teeth root tips and residual areas which had not been considered pie 
vuouslj or w blob were thought to be harmless A study of the figures express 
mg the incidence of remote and immcdiatelj previous attacks of influenza 
shows that the incidence of the former while relativelv high in all, does not 
varj greatlv in the different groups whereas the latter appears to have had 
ctiologic significance in diseases of the nervous sjsteni 

The high incidence of cervicitis in patients vnth neuritis and mjositis (57 
per cent), lesions of the eve (60 per cent) and arthritis (53 per cent) is be 
lieved of significance because whollv absent or present in onlj a few cases of 
the other groups studied 

The incidence of prostatitis associated with or without seminal vesiculitis 
varied fiom IG per cent to 100 per cent in the diffeient groups The incidence 
of IG pel cent in the ei ceplnhtis group is certainlj too low because in a large 
number of the eailiet eases special examination was made onlv in those cases 
in w Inch there were snggestn e sv mptoms of prostatitis 

The interv al that elapsed from the time of our studv and the replj to the 
questionnaire vaiicd flora one to five vears Not all of the patients seen wen 
advised to have foci rernovtd oi to tal c the vaccine despite the fact that in 
the hst few v ears a fair number came to The Mayo Clime because some one of 
then acquaintance had been benefited by this ticatmcnt Some could not 
stav to have the foei removed and for one reason or anothei foiled to have it 
done aftei leturning home Otheis that had one focus or all foci removed, 
tailed to replj to the questionnaire, some were lost trace of, a few died and 
in others the information obtained was too meager to have statistical value 
Satisfaotorv data were received concerning 358 (72 per cent) of the 500 pa 
tients from the attending phv siciaii from reexamination from pei-sonal letter 
or from the questionnaire sent to the patient 
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In Table II ■^^e liaA^e summarized the results obtained following removal 
of foci of infection and use of vaccine In most cases the svmptoms had ex- 
isted for a long time and were giaduallj’- inei easing, despite e^erj thing that 
had been tried previously Striking examples of improvement following re- 
moval of foci and use of a accrue occurred in each of the groups studied, espe- 
cially where all foci were dealt ivitli In order to conserve space details of 
eases wiU be reported latei, elseivheie Of the thii tj'-nine patients in vlioni 
not all foci were remoimd and vlio vere A'accinated, 26 per cent impioi'ed, 
46 per cent remained the same and 28 pei cent giev worse Of the tiventj- 
eight patients in ivliom not all foci v eie lemoved and v ho v ere not vaccinated, 
onh’' 21 per cent inipiored, 32 pei cent lemained the same and 47 per cent 
grew vorse In contrast, of the 216 patients in ivhoin all foci veie removed 
and Avho received the vaccine, 61 per cent improved, 17 per cent lemained the 
same and 22 per cent greiv worse Of the seientj^-fiie patients in whom all 
foci veie lemoved but vho veie not Amccinated, 54 per cent iinpioAcd, 27 per 
cent remained the same, and 19 pei cent grew voise Altogether 358 cases 
were studied Of this gioup 149 were encephalitis, mainlv of a chronic pio- 
gressiA'e type, and in onlj eighteen had symptoms lasted five months or less 
There were eighty-one cases of arthritis, most of vhicli were of the piogres- 


Table II 

Results rroir Removal of Foci of Infectiol and Use of Viclines Prepmied from 
Stfeptococci that Had Elective Localizisg Povfr 



ALL FOCI NOT REMOVED | 


Ajjjj roci 

REMOVED 


VACCI^E 

C\SES 

lilPROVED 
PER CENT 

SAME, 
PER CENT 

M'ORSE, 
PER CENT 

C^SES 

mPROVED 
PER CENT 

SAilE, 
PER CENT 

WORSE, 
PER CEN T 

Used 

39 1 

26 

46 

28 

216 

61 

17 

22 

Not used 

28 

21 

32 

47 i 

75 

54 

27 

19 


snm deformans tjpe All of tlie'tweuty-fiv e cases of spasmodic torticollis veie 
of the idiopathic type without any antecedent histoiv of encepliahtis In six- 
teen of the sevmnteen eases of multiple sclerosis symptoms had been present for 
seven months or more and m eleven of these the symptoms vere progressive 
There veie eleven cases of chionic poliomyebtis and thirteen cases of neuritis 
01 neuro-mvositis, in all of which the smnptoms had lasted more than six 
months Of the twenty eases of ulcer, one vas gastric ulcer, nineteen were 
duodenal ulcei, in six of vliich gdstiojejunal ulcei had developed following gas- 
troenterostomy Of thirteen cases of lesions of the ejes, seven lesions were pio- 
gressive, tvo veie stationaiy, and four were in a period of exaceibation In 
all of the fifteen cases of lesions of the skin the sj’^mptoms had existed six 
months or longer There were fourteen cases of piostatitis In two eases the 
condition was acute In twetye it was chronic 

DISCUSSION 

The incidence of sjstemic oi metastatic disease in the diffeient groups 
contraiy to what is generally believed by clinicians, was comparatively low 
following acute infections of the lespuatorv tract, such as tonsillitis and in- 
fluenza, and when it did occur there was usually an interval of one to four 
weeks after the acute attack subsided, a point emphasized in appendicitis by 
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Eiaus This is Mliiit one should expect foi the organisms, usualh stieptococci, 
the cause of the acute attacks Tliej are of high airulenec and of high anti 
genic pouer, uhereas the strains isolated from more or less symptomless foci 
or from jnt oh ed tissues, such as of jomts, ulcer of the stomach, and in cases 
of choice) stitis, and appendicitis, are of Ion general xirulence, of loavei anti 
genic pou er but of high electia e localizing power Hence, the consideration 
of focal infection in the etiology of disease must go much further than is indi 
cated b) the chnical liistor) of acute manifestations in structures that haae 
been shoun to be the seat of low giade infections although often symptomless 
)et teeming with hung streptococci that frequeiitl) possess electne localizing 
power 

Ouing to the fact that so many of the patients seemed to harbor moie 
than one source of infection it was impossible to determine aecuratel) the 
relative importance of each Judging from clinical eiideiice, however, and 
the results of cultures and animal experiments it appears to ns that localized 
infection in oi aiouud the following tissues predisposes to disease in remote 
parts of the bod) in the order named tousils teeth especiall) pulpless teeth, 
paranasal sinuses, prostate cervix, and intestinal tiact Considering the fact 
that in most instances the disease had existed toi a long time in the different 
groups that it was often progressive and far advanced and that the general 
measures adv ised w ere not much diflerent from those w hith had been employed 
preTiousl) there would seem to be no doubt but that the relief obtamed (Table 
II) was attributable ehieflv to the elimination of foci of infection because it was 
so marked and in propoition to the thoroughness of removal and, to a lesser 
degree, to the use of the autogenous vaccine Improvement occurred with 
striking regularit) when foci were removed in which the causative strepto 
coccus was demonstrated The fact that exacerbations occurred following 
lemoval of foci iii some cases also indicates causal relationship and peihaps 
lOTiersensitiveness of the aftected tissues 

In justice to the patients it was of course impossible to limit the treat 
ment to removal of foci and the use of the vaccine, to the exclusion of various 
other therapeutic measures Henci it was not alwavs possible to determine 
precisely the benefits that were derived from the lemoval of foci with or 
without the use of the vaccine and those from the other measures employed 

As has been indicated the patients studied represent in one respect or 
another unusuall) difficult cases in each of the groups of diseases and there 
fore are not comparable with the patients seen as a routine by clinicians 
Man) of them had not been relieved previously b) the use of the usual thera 
peutie measures such as frequent feedings and all alies m cases of ulcer, local 
applications in diseases of the skin and ph) siotherap) diathermy (usually in 
sufficiently and intermittenth used) diet and orthopedic measures in arthritis, 
but responded, often in a stnl iiig manner when these measures were supple 
mented bv the removal of foci and the use of specific vaccines 

The results especially as regards the importance of focal infection in the 
cases of ulcer are in general agreement with the chnical observations of Prick, 
Judd Eusterman and Elvers and as regards elective localization and vaccine 
with the experimental studies of Nickel and Hufford Nakamura, and Meisser 
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m ulcei ot the stomach aud duodenum In the cases of arthritis the results 
aie in agieement uitli those of Billings, Ntikamuia, Moench, and Nickel in 
chionic aitluitis, of btailing in ihcuindtic infection, and of Rosenow m rheu- 
matic ievei In diseases ot the ese the lesults aie in agieement uith those 
ot Benedict, lions aud Bioun, lladen, Benedict, Von Lackiim and Nickel, and 
Ravdin In diseases of the skin the lesults aie in agieement with those of 
Raiitch and Raiitch and Steiubeig, and in piostatitis nith those of Von Lackiim, 
and Von Lackum and Hollouai Aftei a pieliniinai}' survey of cases oi eneepli- 
alitis, Doyle concluded that his mtoimation nas not suthcient to prove the laliie 
of laccination Zieglei, in a lecent compilation of cases of encephalitis, found 
that the incidence ot impiovement in sjmptoms as nieasuied by the patient’s 
abilitj to woik was not gieatei m the cases in which vaccine i\as giceii than 
in those in which it u as not gn en The mortalitj , hou ever, among the sixti'- 
nine patients \ acciuated was only 4 3 pei cent in contrast to 24 per cent of 
the 125 contiol patients in this gioup who uere not \accmated Zieglei’s 
cases in uhich vaccine was given, although included m oui studj, were not 
subdiiided as regaids partial oi complete lemoval of foci of infection and 
theiefoie Ins lesults aie not entiiely corapaiable with oiiis As uonld be c\- 
pected, the lesults in the enceplulitis gioup, consideiiiig the average long 
diiiation and the oiganic changes which no doubt had occuiied, uere the 
least faioiable of anj’’ 

Accoiding to the lesults summaiized in Table II, the benefit deiived from 
the lemoial of foci of infection uas inci eased by onlv about 7 per cent in 
the cases in uhich \acciue was gnen as compaied with cases in uhich it uas 
not giien This figme is lower than a study of the reports of the cases would 
indicate, since tiequentlj patients felt better during tlie peiiod of vaccination, 
nere noise wlicn the vaccine was discontinued, and again improved on le- 
suniption of the vaccine This occurred repeatedly in some cases ovei a period 
of seieial veais and ceitainly uas not psvchic in oiigin We beheve that 
this Ion aceiage is due in large pait to the fact that cases wcie included in 
which the chances foi relief weie well-nigh out of the question, as well as 
cases in nliich the attending physician followed the schedule of dosage in 
cubic centimeteis instead of the minimal reaction of the patient This some- 
times led to inadveitent ovei dosage lesulting in nonimproi ement oi tempoiarj 
exaceibation of symptoms Eliminating these cases, the results from vaccine 
were more favorable than is indicated in Table II None of the patients, fol- 
lowing iniection of more than 4200 properly gauged doses of vaccine was 
made worse permanently The results from the use of “stock vaccine” made 
from heterologous strains but true to type aud preserved in dense suspensions 
of glycerol and saturated sodium chloiide solution sometimes for many months 
were seemingly as good as those from freshly prepared autogenous vaccines 
Hence, the practicabibty of the method is assuied The favoiable clinical 
results from the use of these autogenous vaccines are in accord with the fact 
that specific protection has been obtained in animals against streptococci 
from ulcer and encephalitis, respectively, through immunization with the cor- 
responding vaccines Since the streptococci having elective localizing power 
belong to the viridans type in each of the diseases studied (the type con- 



ItESULTS IN VAKIOUS DISEASES mOM EIIMINATION 01 FOCI OP INFECTION 'ill 

ceded bj Holman to possess bigii iii\asne power and to oeoiu with great 
regularity in suspected foci and nliich in other diseases localize in the tissues 
of annuals and bring about lesions comparable to those in man), since improve 
ment occurred in suitable cases follocving iemo\al of foci and the use of the 
specific \accine made from these streptococci, and since streptococci Mere 
demonstrable in the lesions in some of the diseases, the conclusion that the 
streptococci isolated had etiologie relationship seems warranted Hence, aside 
tiom the benefit afforded patients by the removal of foci of infection and much 
corroborative evidence of previous woik, we legaid the abilitj to isolate the 
causative organism (usuallj streptococci from various infection atria in pa 
tients sufEcriiig from diveise diseases) bj the methods outlined as of prime 
importance, foi it makes possible what otherwise would not be possible in 
mail} of the diseases studied, attempts at specific pieveution and treatment 
that may leasonabl} be expected in the near future to do far more good than 
the heat killed vaccine which we have used Since streptococci appear to be 
a cause of so man} diseases, since immunit} is of short duration, and since 
mechanical factois pin} so large a part in maintaining infection in stiuctures 
so commonl} the seat of foci even after prolonged use of specific vaccines 
mechanical coireotion or removal so fai as possible will probabl} alwavs be 
necessary even if highl} effective specific or othei remedial agents aie dis 
covered Recurrence of the previous condition or new localizations aie prone 
to occur unless the predisposing cause, the focus, is ebminated Likewise, 
operation will piobabl} always be indicated in man} of the ehronie svsteniic 
lesions, such as chronic indurated ulcer cholec} stitis with gsllstones and 
appendicitis with fecal stones or constricted lumen from previous attacks 

Considerable evidence has been obtained in this study which suggests 
that tissues in the cases of various chrome diseases particulail} the diseased 
tissues, become li} persensitive to the infecting organisms and their toxic 
products, as indicated b} exacerbations which are partieularlv pi one to occur 
follow mg too strenuous or incomplete removal of foci of lufeetioii and bv the 
reactions which sometimes follow injection of autogenous vaccines, a point 
stressed by Kolmer If the dosage of vaccine is gauged so that the local and 
constitutional reactions are relatively slight the tolerance mav often be oVcatly 
increased even tenfold and the patient improves a result iii accoid with 
that of 'Wheiry and others in bronchial asthma If the dosage is too large 
tolerance ma} not increase but actunllv dimmish reactions mav become pro 
gressivel} more marked with each succeeding injection and the patient s con 
dition grow worse This nairow limit of effective dosage deterniined more 
by the reaction in the patient than bv the number of bacteria and the use, 
without hacteriologic diagnosis, of stocl vaccines made from baotenn long 
cultivated in the laborator} have, we believe, contributed much to the general 
disrepute into which v accine therapv has unfortunatelv fallen 

coscnucioNs 

Foci of infection and the elective or specific localizing power of green 
producing streptococci contained therein appear to be of etiologic significance 
in the diseases studied 
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Either the cautious leiuoval of foci of infection oi the use of vaccines 
prepared from stieptococci having elective localizing power, or both, are 
rational forms of treatment that have been pioved of value in oui experience 
and are ivoithj^ of furthei tiial The application of such tieatment soon 
after the onset of disease oi even befoie as a pieventive measure, is especiallj 
indicated 
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PURPURA JIUMORRHAGICA REPORT OP THREE CASES*! 


By Oscar B Hunter M D , "Wastiington D C 


\7ERY little IS kno\\n of tlie clinical patliologj of the purpuiic diseases aside 
V from a more or less constant Jon blood platelet count, prolonged bleeding 
time, deficient eontiaetilitj of the clot Avitliout an> marked dela\ in the coagu 
lation time 

There are man\ classifications of piirpuia, based laigelj upon its clinical 
manifestations and the complicating seqiiellae or the concomitant diseases with 
which it IS associated Greene' states that it exhibits but two constant and in 
1 amble S 3 mptoms imperfect thrombus formation and siibcutmeous hemor 
rhages He groups the different clinical forms ns follows 

1 Complicating puipuias 

2 Purpuias with arthiitic manifestations 

3 Simple purpura 

4 Purpura hemorrhagica 

5 Purpura fulminans 

The first includes those s(tn occuriiUo m acute infectious processes and 
chronic diseases with cachexia the second is associated with joint ln^ohement 
and IS usuallj subdivided into two tvpes Peliosis rhcumatica or Schonlein’s 
disease with the manifestation of moderate sjmptoms, and Henoch’s purpura 
with scveie sjmptoms visceral crises and acute nephritis 

The simple puipnia purpuia hemorrhagica and fulminating purpura seem 
to be very similar idiopathic exhibitions of the same condition differing largely 
in the degree of hemorrhage without associated joint lesions or other compli 
eating or predisposing manifestations These tjpes are most often designated 
as the idiopathic purpuias 

The tliree cases which vie have to leport appear to belong to this group 
being neither tvpicallj simple noi extremelj severe, but appear to be a moder 
ate form of hemorrhagic purpuia (vw/bus Wolhofi) with hemorrhages into 
the si in and from mucous membranes at varjing periods not alarming or 
intractiblc, associated vrith irregular febrile attacl s and no marked constitu 
tional sjmptoms except those from bcmorrlioge and anemia 

case retorts 

Case 1 — Misa A B was a )oung girl of Vraenenn parents witJi irrelevant faniih 
history except that her father died of pulmonan tubercuJosis She had the usual diseases 
of childhood with good recovery and no sequelae Her general health had been good and 
her habits normal In tlie spring of 1D24 when she began to menstruate it wns noted tint 

PVom the Department of Pathologj and Bactcrloloei George Washington Uni ersltj 

tRead before the Sc\enth Vnnual Comcntion of the American Socletj of Clinical Pathol 
ogJsts June S 9 and 11 19 8 
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Record op Blood Examination'? 
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Case 2-— Jliss B L uas R Jewish girt twelve years of ago \vitliout signifieiiit familr 
history, except that her father «Ued of pulmonary hemorrhage of unknown cause She hncl 
Imcl mca lea chicken pox whooping cough and mumps, with good recovery and no sequelae 
Her general health had been good and her habits normal except for chrome constipation 
uhich was difficult to relieve During the summer of 1923, she developed purpuric spots 
scattered more or less over her entire body, bleeding from her gums and blood in the stool 
with subsequent anemia 

Wlien first seen b\ us on October 29 19‘’3 her condition was said to liavc improved 
At this time she was moderately oneimc her blood picture uns not espeeiall) significant 
except for the blood platelet count of 68 000 and a prolonged bleeding time of twenty 
minutes Her Wassermann test was negative and her physical condition was that of a 
poorlj nourished anemic child 'vifh Jjumerous scattered purpuric spots over her bod>, and 
spong) bleeding gums A diagnosis of simple purpura was made She was not seen again 
until December of the same jcar when she had a rather severe relapse, at which time 
her platelet count had dropped to 50,000 and her erythrocytes to 3100 000 (see Table) 
At this time she had a palpable spleen A diagnosis of purpura Iiemorrhagica was made 
and transfusion with splenectomy was advised This patient was not seen again until 
Septwnber 1925 shortly after a splenectomy m another citj, details concerning which are 
lacking Her condition was considerablj improved nil bleeding had ceased and she hnd 
begun to put on weight A history was obtained to tho effect that she Iiad begun to 
menstruate during 1924, and had had a very severe relapse from which she nearly died 
during which time she was transfused Sobsequently her spleen was removed She there 
after continued to improve until last <>een in March, 1927, when her condition appeared to 
be excellent except for the continued persistently high leucocyte count 
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Case 3 — ^Mrs H M i^ns a vlute i\oman, aged tuentj two, witliout significant family 
lustory, her father and mother were both living and well She had the usual diseases of 
childhood with good recoiery and no sequelae Subcutaneous hemorrhages were first noticed 
when she was about twehe jears old, and appeared iisualh e\en summer, as large bluish 
blach bruises without pain During the summer of 1927 the condition was worse than usual, 
accompanied by considerable bleeding fiom the gums and profuse menstruation with marked 
anemia 
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When first seen bj us on September 13, 1927, her condition was graie, with a marked 
anemia (see Table) of 40 per cent liemoglobm and 2,430,000 erythrocytes and a blood 
platelet count of 31,500 She had numerous hemorrhagic petcehiae over her bodj, bleeding 
from, the gums and profuse metrorrhagia Her bleeding time was thirty two minutes, coagu 
lation time eight minutes, and her spleen was palpable She was given two transfusions with 
considerable improvement in her condition and a splenectomy was done on September 24, 
1927 She reacted well from the operation and continued to improve with a decided increase 
m her hemoglobin, erjthrocvte and blood platelet counts Her leucocvte count was more 
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or less consistently abo^e the usual normal limits Dunng the month of January, 1928, she 
uns reported to hiie had bronchopneumonia, from which she made an uneientfui recoierv 
When last seen on February 1, 1928, her condition was excellent except for a mild anemia 

The spleen removed from this patient measured 15 2 cm long by 10 3 cm broad bv 
a 6 cm thick, and weighed 322 gm , giossH presenting much of the pathologic pictnro of 
the spleen in Banti’s disease Its capsule wis smooth and glistening and was not adherent, 
It was relatively firm and turgid, but collapsed to some extent when sectioned The pulp 
was soft and mushv with engoiged sinuses and some interstitial proliferation and stringiness 
of the reticulum Microscopically theie was nothing observed that might be considered 
characteristic Theie was a definite increase in the reticulum and considerable proliferation 
of the endothelium, with an occasional area of focal necrosis in the Malpighian corpuscles 
There was some increase in phagocvtosis and in some instances suggestive blood platelet (i) 
engulfment 

In all thiee of these eases the outstanding clinical and pathologic mani- 
festations which seemed to be more oi less common and characteristic were 

1 The age of the patients , two n eie j onng girls about the age of puberty, 
and the oldei patient, a woman of twenty -two veais, dated the beginning of 
hei purpma back to about the time of her first menstrual period 

2 Subcutaneous hemorihages of a topical puipuric character, scatteied 
more or less over the eutiie body, without pain, visceial crises oi othei compli- 
cating diseases 

3 Hemoirhages from the mucous membranes, especially tlie gums and 
uterus, particularly at the time of menstiuation 

4 Low blood platelet counts, but not excessively deci eased 

5 Piolonged bleeding time, deficiency in the retraction of the clot nitli- 
out any significant change m the coagulation time 

6 No significant change m the blood pictuie, except that of a secondary 
anemia, with a tendency to a leucocytosis and an mciease in the mononuclear 
and eosinophilic elements 

7 Sufficient enlaigement of the spleen to be definitely palpable upon 
lihysieal examination 

8 The definite impiovemeut by tiansfusiou Two weie appaiently euied 
bv splenectomy 
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DISCUSSION 

J)r John TF Gray — I should like to mention the case of a young child suffering with 
acute purpura whose bfe was saved by two transfusions Within a week following the attack 
two other children in the famih developed scarlet fevei In this case it would seem that 
this was ail individual reaction on the part of the patient Ordinarih we do not find such 
reduction in the blood platelets in this type of streptococcus infection 



IMPROVEMENT IN TECHNIC AND RESULTS JIADE IN EXAMINING 
MIGROSCOPICALLl BY THE RAZOR SECTION METHOD 
2000 MALIGNANT TISSUES' 


Bi Benjajiin TwLor Tebbi, MD Rochestei Minnesota 


JNTROmCTWA —Tins IS n progress report M\ prcMous publication' was 
A based on 600 ninligiinnt tissues Uiat liad been esammed perfectlj fresh uith 
out anj fixation wbatsotier The present report is on 2000 malignant tissues 
In this 2000 are included many extreme)} minute specimens on which a vear 
ago I would hate failed The handling of these tint bits of tissue has necessi 
tated modifications in the technic The improiements worked out on minute 
bits of tissue, mil e it possible to stain the larger specimens more unifomi)} 
and suecessfullv The changes in technie and in the results of the examina 
tions, will be described in this paper 

Advantages — The adaaiitages pointed out in in} pretious paper' are pies 
eiit in the improted technic Ma method is quiclcl} learned is extremely 
rapid, uses no carbon dioxid is inexpensne, noiseless, dependable aud can 
offeot a great sating of time for the surgeon pathologist, and patient More 
oter, the equipment is simple light and so compaet that it is leadil} trans 
ported This makes it possible to emplot the method in the opeiating room 
as Christollci ' is now doing The method mil probabh continue to be most 
useful in the rapid raicioscopic examination of malignant tissues but it shows 
also iiiflammator} and other pathologic changes It is of great value in select 
ing blocks to be examined by othei methods It peimits the exact orientation 
of each section and makes the pathologist largely independent of a technician 
This last point is ot special importance w hen emergency examinations hai e 
to be made Morcoaer, microscopic examination by the razor section method 
does not interfeie with the subsequent examination of the same tissue by other 
methods Artefacts are few for tissues can be examined in which the cells 
are seemingly still alne If appeaianccs legarded as artefacts in other meth 
ods are observed also in razor sections of perfectly fresh tissue, they are prob 
abh not artefacts 

Disadvantages — The razor section method has thiee disadvantages (1) 
If the tissue IS not fixed, the sections arc not permanent In this respect rnzoi 
sections lesemble fiozen sections of fresh unfixed tissue To secure permanent 
specimens it is necessarv to fix the tissue and to emplov some other stain e g , 
hematoxylin (2) The cells which are bcautifulh stained at first fade quickh 
It IS necessarv , therefore, to examine the sections immediately after staining 
tlie sooner thev are seen the more satisfactory they are But faded sections 
can be repeatedlv restained (3) The razoi section method while suitable for 

ncatl before the Seventh Annulil Convention of the Amerl an Socletj of Clinical Pathol 
ogfats Minneapolis Minnesota, June S 192J 
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or less consistently above the usual normal limits During the month of January, 1928, she 
uas reported to haie had bronchopneumonia, from iihich she mule an imeientful recoverj 
When last seen on Februarj 1, 1928, her condition iias excellent except for a mild anemia 

The spleen remoi ed from this patient measured 15 2 cm long bj 10 3 cm broad by 
5 6 cm thick, and weighed 322 gm , grossl> presenting much of the pathologic picture of 
the spleen in Banti’s disease Its capsule was smooth and glistening and was not adherent, 
it was relatuely firm and turgid, but collapsed to some extent when sectioned The pulp 
was soft and mushj with engorged sinuses ind some inteistitial proliferation and stringiness 
of the reticulum Microseopicallj there was nothing observed that might be considered 
characteristic Theie was a definite increase in the reticulum and considerable proliferation 
of the endothelium, with an occasional area of focal necrosis in the Malpighian corpuscles 
There was some increase in phagocvtosis ind in some instances suggestive blood platelet (’) 
engulfment 

lu all thiee of these eases the outstanding clinical and pathologic mani- 
festations which seemed to be moie or less common and charaeteiistic were 

1 The age of the patients , two n eie i oung giils about the age of puberty, 
and the oldei patient, a woman of twenti-two yeais, dated the beginning of 
hei purpuia back to about the time of her fiist menstrual peiiod 

2 Subcutaneous hemorihages of a tjpieal puipuiic character, scatteied 
more or less oimi the entire body, w itliout pain, visceral crises oi other compli- 
cating diseases 

3 Hemoirhages fiom the mucous membiaiies, especially the gums and 
iiteius, particularly at the time of mensti nation 

4 Low blood platelet counts, but not excessively^ deci eased 

5 Piolonged bleeding time, deficiencv m the retiaction of the clot with- 
out aiiyi significant change in the coagulation time 

6 No significant change in the blood picture, except that of a secondary 
anemia, with a tendency to a leucoey^tosis and an increase in the mononuclear 
and eosinophilic elements 

7 Sufficient enlaigemeiit of the spleen to be definitely palpable upon 
physical examination 

8 The definite inipi ovenient by ti ansf usioii Tivo weie appaientlv cured 
by splenectomy" 
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DISCUSSION 

Dr John IT Gray — I should like to mention the case of a young child suffering with 
acute purpura yvhose life was saved bj two transfusions Within a week following the attack 
fyvo other children in the family dey eloped scarlet feiei In this case it would seem that 
this was an indiyidual reaction on the part of the patient Ordinaiih we do not find such 
reduction in the blood platelets in this type of streptococcus infection 
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? zor can be easih secured from anj good bnibei Safetr razor blades and 
icrotome 1 nires can also be emploaed and the Auto Strop Utility Knife has 
< en found useful and uiexpensiae Best of all, lioaveaer, in mj experience is 
lie old fasbioiied bicoiicaa e razor still used bv most barbers 

The best cutting boaid I liaae set found is a piece of compressed cork A 
ible mat made of tins material is excellent Balsa m ood also makes a good 
iitting board The adaaiitages of this veil li^lit uood avere brought to mj 
itfeiitioii bi liieiitenaiit Commander Ragle of the U S S Hospital Ship Relief 
The Sfain — Ihe stain employ ed must be good if the results are to be 
satisfactora Neutralized poh chrome inetbalene blue made according to the 
directions gnen in ma paper' a rear ago is the best stain I base set tried It 
Moiks nitli astoiiishiiig lapiditi on both fiesh and fixed tissue It is also 
effeotiae on tissues mIiicIi liaae been rapidh fixed in formalin although these 
fieqiienth do not stain ns nell as unfixed tissue oi tissue uliieli has been 
thoroughh fixed Neutralized pohchionie methxlene blue can be exaporated 
to drxiiess uithoiit miui\ and can be preserxed as a powder It goes mstantlx 
into solution n hen distilled n atei is added and is at once readv to use 

The best light I have tried is a 60 xratt xihitc Mazda bulb xvluch has been 
frosted This bulb should be supported and shaded Bj 1 eeping the lamp four 
or more inches from the microscope its heat is no longer objectionable 

Slides xxith holes 2 cm in diameter cut entirelx through them can be eas 
ilx made out of anx soft wood Thex are especiallj eonxeiiient for mounting 
sections which aie not of uniform tliicl ness 

It IS desirable to keep the razor blade clean and smooth as xvell as sharp 
"Wipe the blade off immediatelx after using If it is rusted oi has clotted 
blood or bits ot dried tissue clinging to it the surface of the tissue will be 
scratched and the microscopic picture xxill not be satisfactorx 


TEcnNICAP STEPS 


1 Sclectinn — When maligiiniit changes are looked for it is important that 
the right area be selected for examination If this is not done, the diagnosis 
will be missed To select the best area the pathologist should be a good diag 


Neutralixed Polj chrome Meth>lene Blue 

This stain keeps ^^ell and acts rapl(ll> prcclsclj and dlfrerentlall\ on hoth perfectl> 
fresh unfixed tl ue and on formalin fixed tissue There arc fl\e steps In making It. (1) The 
preparation of stock solution*! \ B and C ( ) The titration of Solution A against ‘Solution 
C (3) The alkalinlzatlon of B bj means of \ (4) The polychromlng ot the alkallnlzed B 

(G) The neutralization bj means of C of alkali alreadj added to B 
The first fl\e steps in detail are as follows 
1 The three stock solutions in neutral dl tilled untcr arc 

I i KsCOt, CP anb^drou. 100 C.C 

B methjlene blue medicinal 1000 CC 

C lOr* acetic acid b> \olume 100 CC 


Titration Determine ho^ much of ‘Solution V exactlj neutrallz s 1 c c. of boiling 
standard ‘Elution C using phenophthaleln a an indicator Mark this quuntlt) on Bottle V 

3 Ukallnlzation Into a 100 c c graduate place that quantitj of A which Is equi% 
alent to lc.c. of C add enough of B to make 100 c.c and mix thoroughlj 

4 Polvchromlng Of the alkallnlzed methjlene blue 5 o c. arc placed in each of four 

one ounce bottles These are tood unstoppered In cold water which Is brought to a boll in 
about 10 minutes Note the time and remo\e the bottles one b\ one 16 0 and 30 minutes 

later Let tliom cool slowlj The water after reaching the boiling point should be kept boiling 
^hlle the bottles are In It , 

6 Neutralization To each -5 cc of the pohehrome stain add 0 Solution C 

Filtration is usuallj unnecessarj and should not be carried out immedlalelj The four 
bottles are pol> chromed dlfferentlj to liormlt each worker to make and choo e stains which 
best suit his own taste light and work . , . 

Two firms in New lork CJt^ the National Vnllino and Chemical Companj 40 Bector 
Street and Elmer and \mend Third A\enue at 18th Street ha\e begun to make the stain here 
lescrlbed and each has agreetl to ubmit samples for m\ nppro\al before marketing It 
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nostician both of the gross and the micioscopic changes Malignant tissues 
usually depait fiom the normal They maj'- be softei, oi haider, oi more fri- 
able They may be more pink and thej aie fieyuently someyhat yellow or 
contain yellowish specks By palpation, section, and inspection the areas 
suspicious of malignancy aie selected From the entire unfixed specimen the 
pathologist should be jieimitted to choose for his examination the aieas which 
in his judgment aie most likely to jield the evidence sought The results are 
apt to be less satisfactory when the suigeon excises the tissue for the patholo- 
gist and sends it to him in a bottle of fixative, foi aftei fixation, tissue no 
longer has its oiiginal coloi or consistence and it is fiequently distorted It 
becomes often a mattei of gieat difiSculty to know how to section such tissue 
so as to obtain the best lesults When tissues are fresh, it is usuallj easi to 



F'e 1 — Razor section of an adenocarcinoma of the stomach Stained bj N P M B (Grade 

3 Broders) 

detect bt palpation hmph nodes in uhicli caicinomatous metastases of large 
sire aie giouing, but aftei large masses of tissue hare been thoioughlj fixed 
in formalin it maj take hours to locate a small metastasis that in the fiesh 
state might hare been found in a few minutes 

2 Exc}S7on — The aiea selected by the pathologist should, if possible, in- 
clude the adrancing edge of the tumor Before this area is cut out the next 
two technical steps must be caiefully consideied, namelj, the immobilization 
and the slicing of the tissue The tissue should be so excised as to make both 
of these steps as easy and as satisfactory as possible It is important to lealize 
that the block lemored for lazoi section should be thicker than that taken foi 
frozen sections In the case of frozen sections the tissue is usually thin and 
flat and the broadest surface is frozen to a table In sectioning this the micro- 
tome knife cuts in a direction parallel to the surface of the table Foi razor 
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sectious tlie broadest and flattest surface is pinned to tlie cork cutting board 
but the razor blade m sectioning is emplojed perpendicular to the surface of 
the cork Tins means that the tissue to be cut bj the razor should be taken 
differenth fioni tliat to be sectioned bi the freezing microtome If the sur 
geon fails to think of this he usualh giscs the pathologist sections uhich are 
unnecessarilj hard to cut and diagnose \ rectangular block measuring 
1 X 1 X 0 5 cm IS easilj sectioned bi the razoi but larger or smaller blocks may 
also be cut A small block of tissue properh selected is much easiei to diag 
nose than a larger one uhioli is not so earefulh eliosen 

3 Ttapul Fixation — The rapid fixation of tissue in hot foiraalin is usualh 
not necessary, but at tunes it is a great aid especially if the tissues aie so 
soft tint sectioning is quite difficult Large amounts of colloid oi mucus in 



2 — Raror section of squamous cell carcinoma of the pharjnx Stalnetl b> N P M B 
(Grade 3 BroUers) 

unfixed tissue occasionalh make the subsequent staining unsatisfactory This 
IS due to the fact that luucus ind colloid ooze up on the cut surface and so 
co\er the cells tliat the stain when applied does not reach the cells that should 
be stained, such tissues are cas'S to examine after fixation If difficulty is 
experienced in sectioning fresh tissue it is advisable to diop small blocks of 
this into bottles containing, formalin heated from 95 to C At this tempera 
ture small pieces of tissue are quicklj coagulated and usualh in sixty seconds 
the consistency is much more suitable foi thin sectioning fixation is also of 
adyantnge where the tissues are deeplj pigmented or red 

4 Ijnmohthzaiion — Tissue must not raoye yvlule it is being cut The block 
should liaye at least one flat surface The flat surface is pressed gentlj against 
the cork cutting board and tiro or more pins are thrust through the tissue 
fastening it securely to the board For one who is right handed it is conyen 
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lent to pin the tissue 2 oi 3 cm above and to the left of the lower light coiner 
of the cutting boaid If the block consists of soft tissue to which is attached 
fiimer tissue or a dense capsule, the tougher oi firmer parts if flat should be 
placed next to the cutting boaid If the 3 ’^ aie not flat they should be so pinned 
that they are cut after the lazor has passed thiough the softei portions If 
this is not done the softer tissue maj' be crushed 

5 Wetting — Both the tissue and the lazoi should be wet befoie the tissue 
IS sliced DistiUed watei oi clear cool tap watei maj be employed wet- 
ting the tissue and razoi, fiiction is reduced and sectioning is made easiei and 
more satisfactoiy 

6 Slicing — The object is to obtain one oi moie thin, smooth, plane- 
parallel slices which shall contain the area that one wishes to examine micio- 



Fig 3 — ^Razor section of a solid carcinoma of the uterus Stained bj N P M B (Grade 4 

Broders) 

seopicallj The point of the lazor rests on the cork cutting board 5 to 6 cm 
to the left of the immobilized block If piopeily placed, the point is not 
laised again until the section is completely seteied fiom the block Befoie 
sectioning, the other end of the lazoi blade is raised and then lowered over 
the block By sighting ovei the back of the lazoi, one can see how much 
tissue wdl be cut off The tissue may be further suppoited by sticking foi- 
ceps in the cutting board in bne with the pins and against the right side of 
the block Bv moving the upper part of the foiceps forwaid or backward, 
they can be made to support the back of the razor blade This support is a 
great aid if the hand of the operator is unsteady In cutting the section the 
lazoi IS neither raised nor lowered but is dravn along the cork so that the 
full length of the blade passes through the tissue at each stroke The first 
cut IS made 1 to 2 mm in front of and parallel to the supporting pins If the 
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razor is very sharp its own weight as it is drawn along wiU be almost enough 
to cause it to out entirely through tissue of average resistance Unless the 
tissue IS very limited in amount the first piece cut off is discarded Without 
changing the position of the razor m the hand, place the point once more in 
the cork to the left of the immobilized block and sighting oier the back of 
the blade see hoii thm a piece joii can cut bj drawing the wet razor again 
through the tissue In this way seeme a thm, plane parallel shoe which can 
be stamed at once In slicmg be careful not to bring the edge of the razor in 
contact with the pins 

With practice surprisingh thin sections can be cut with a razor but thin 
sectioning can be overdone If the sections are too thin, they are harder to 
handle and before staining are best mounted on shdes drawmg the sUde and 
the section togetner out of a glass of water This usually causes the section 
to he flat on the slide Sections which 30U are apt to regard as too thick, 
often give excellent results If the amount of tissue is small, every section 
out should be stained and crammed 

Slicing Thin Blocks — This technic is new and learning it has enabled me 
to make diagnoses 11 Inch before nere impossible The cutting board is first 
moved to the edge of the table so that the hand in cutting will not be ham 
pered in anj waj If 1 ou are right handed the tissue is placed on the lower 
right oomei of the cutting board and is held against it lightly but seeurelj 
by a small cork stopper the small end being don n and so resting on the board 
that the tissue is prciented from slipping touard the operator as he outs it 
Both the tissue and the razor blade are net The razor is placed flat on the 
cutting board and is brought close to the tissue The back of the razor blade 
remains in contact n itli the cutting board but the edge is raised shghtlj until 
one can see a small space separating the board from the edge of the blade 
The razor is now drawn through the tissue using a single long stroke in which 
the entire length of the blade is employed The result is often surprisingly 
good At times I have been able to make three or four sections out of one 
slice that seemed already too thin to section further Moreover, if the cutting 
IS skillfully done and if little pressure is exerted on the tissue, smooth sur 
faces are made with each stroke of the razor 

7 Staining — The soundness of the practice of apply ing stam superficially 
to one side only of a slice of tissue has been abundantly confirmed by the 
large number of sections examined in the last year But the method has 
been improved The former method which consisted in drawing a section 
"ith forceps over a thm film of stain, had several disadvantages 

1 The surface stained is not seen until after it is stained Irregularities 
111 staining are therefore hard to avoid 

2 The method becomes less and less satisfactory the smaller or narrower 
the section, for it is difficult with the old method to prevent these sections 
from being stained on both sides 

3 The portion of tissue grasped by the forceps remains unstained Oeea 
sionaUy the very area that should bt studied carefully mav in this wav escape 
observation 
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4 Some tissues are so friable that thin sections cannot be pulled along 
without developing cracks into which the stain luns Sometimes the sections 
have broken in two 

The problem of how to altei the technic so as to stain successfully sec- 
tions that aie unsatisfactory with the old technic has appaienth been solved 
Instead of dragging tissue over a thin film of stain, the tissue is now mounted 
nith the side to be stained uppeimost J'hts side must he smooth Beneath the 
section nater is allowed to run so that eveiy cieiice is filled This I refei 
to as “nater sealing,’’ foi it prevents stain applied to the uppei surface from 
lunning beneath and staining the undei suiface of the section 

Staining Minute Specimens — The smallei the suiface, the smaller the 
quantity of stain to be used The surface to be stained should be smooth and 
moist, but not covered with a thick film of watei If stain is added to a sec- 
tion on which a drop of watei is standing, the stain immediately diffuses over 
the surface of the drop and into the uppei layeis of the water without reach- 
ing the section Excess of watei on the suiface should, tlieiefore, be lemoved 
by a medicine droppei oi b\ a small piece of smooth filter papei If the sec- 
tion IS extremely small all opeiations are best earned out undei a dissecting 
microscope and the stain is diluted somewhat befoie it is applied to the sui- 
face by a small pointed camel’s hair brush, or by a dissecting needle the 
point of which has been flattened by rubbing on a hone The needle is dipped 
into a thin film of stain and caiiies over only a very small fraction of a drop 
when it IS applied to the surface of the tissue The needle has the furthei 
advantage that tiny bits of tissue aie not picked up bj it, as sometimes hap- 
pens when a camel’s ban brush is used As soon as the stain is applied it is 
spread quickly over the suiface, care being taken not to scratch oi injure this 
suiface The section is then immediately washed nitli watei to prevent tlie 
stain from sinking into the depths By this technic bits of tissue not laiger 
than a pin’s head have frequently been beautifully stained 

Staining Fiozen Section Eemnants — ^By using the technic just desciibed 
I have frequently been able to stain without fuithei section tiny bits of tis- 
sue, such as minute caiemomas of the vocal cords, that had aheady been ex- 
amined on the freezing microtome One side of these lemnants is smooth 
and the othei lougli All that was necessary foi success was to pick out 
under the dissecting microscope the smooth surface and to stain this 

Staining Laigei Specimens — The technic noiked out for minute speci- 
mens makes the staining of larger ones easy and fiequently more satisfaetoiy 
than it was before The more superficial the staining, the more brilliant the 
result The section is mounted on a glass slide smooth side uppeimost and 
water is allowed to run undei the specimen to fill completely all crevices 
The upper surface is drained of its nater and the stain is applied with a 
small camel’s hair brush If the available tissue is limited to one section, the 
stain may be diluted to aioid dangei of oveistainmg It is at times advan- 
tageous to stain even the laiger specimens undei a dissecting microscope 

8 'Washing — ^As soon as the upper surface has taken up the stain, it is 
immediately washed with a large quantity of water It is convenient to have 
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a medicine dropper filled ■\Mtli tap ^\ater m the left hand while the stain is 
being applied to the surface of the tissue with the right Immediately after 
staining, water is spin ted under, then o\er the stained section It is a mistake 
to apply onh a small quantity of water to a laigc section on which an excess 
of stain has been placed Undei these conditions the stain is mereU diluted 
and may be forced under tlu section and stain it 

9 Monntxiuj — Notlung new has been learned about mounting the sec 
tions There are two methods If the section is thin and plane parallel the 
stained surface is placed in contact with the co^el glass the co'Ner is turned 
o'ver, and is then mounted on a glass slide on which a drop of clear water has 
already been placed The second method is to be employed when the section 
IS thickei at one end than at the other The section is mounted on a co^er 
as before, but this co-vei instead of being placed on an ordinaiw glass slide, 
IS turned over and mounted on a slide in the center of which a hole has been 
cut The tissue lies in this hole 

10 Examining — It is important to examine tlie stained specimen at once 
by tiansmitted light If this is not done the staining will appeal unsatisfac 
tor>, for the sections fade lapidh The light should be strong enough to trans 
illuminate the tissue but it is well to a^old using more light than is needed 
It IS best to cut the diaphragm down until onh a small illuminated circle 
about 3 mm in diameter is seen where the light strikes the tissue The in 
tensity of the light may also be regulated by mo\ing the lamp oi the mirror 
or by lowering or raising the condenser of the micioscope If the section 
fades before the examination is complete it can be restamed one oi more 
times But the restaining cannot be repeated indefinitely without decolonza 
tion, as the stain gradually sinks into the depths and then alters or absorbs 
so much light that the specimen is no longer piopeily illuminated Stained 
sections can be completeh decolorized by placing them in alcohol or in a 
large volume of formabn After decolonzation sections can be presel^ed in 
formalin and restamed whene\cr it is desired 

Diagnosing — The rapid micioscopic diagnosis of lazor sections is often 
easy, but it is sometimes difficult The haidcr the diagnosis, the more one 
should know about the tissue and the better the technic should be Before 
attempting the microscopic dngnosis the pathologist should examine the tis 
sue in the gioss It is far more important to know the exact source of the 
specimen, its size, shape, color and consistency than it is to know the history 
of the case Razor sections of fresh unfixed tissue as well as of fixed tissue 
if stained with neutralized polychrome methylene blue resemble good frozen 
sections stained AVith the same stain Those pathologists who are familiar 
with the staining reaction of polychrome methylene bine on frozen sections 
should haae no difficulty with razor sections similarh stained But patliolo 
gists who ha\c had no experience with poh chrome methylene bine should 
always control then lazor section diagnoses b^ the method tlie-s know best 

Sematoxylin — The nuclear stain most used by pathologists is hematoxvhn 
Many of those who have used this d\e for a ears and are thoroughly familiar 
with it do not feel competent to diagnose sections stained with poh chrome 
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methylene blue Foi this reason and also because hematoxylin is not ex- 
tracted fiom the sections in the piocess of clearing to make peimanent prepa- 
lations, it seemed desiiable to test this stain Although my experiments are 
not numeious, they are encouraging Razoi sections of fixed tissue can often 
be stained with hematoxylin and be ready for examination in less than sixty 
seconds If the section is undeistained, it can easily be lestained In apply- 
ing the stain try to keep it from penetrating deeplj or staining both sides of 
the section To prevent the diffusion of the stain into the depths, razor sec- 
tions before staining are blotted lightly on smooth filter paper A thin film 
of hematoxylin is then obtained by adding a drop or two of the stain to a 
small piece of filtei paper on a glass slide The section is placed on this film 
and the stain is allowed to act foi that length of time which experience shows 
IS necessaiy With the sample of Harris’ hematoxjdin that I use, thirty to 
sixty seconds usually suffice, although occasionally better results are obtained 
with a somewhat longer application The sections stained with hematoxyhn 
do not show the contrast given by neutralized polychrome methylene blue, 
but nuclear detail and mitotic figures can be brought out with great sharp- 
ness and for purposes of diagnosis these sections are quite satisfactory Thej 
have one verj great advantage They do not fade quickly They hold then 
stain well for daj s or weeks and possibly longer For those who employ 
hematoxylin as a routine and who are not familiar rvith the results obtained 
by staining sections with neutialized polychrome methylene blue, the sections 
stained with hematoxylin are often very satisfactoiy 

In Table I aie recorded the results obtained in 1926-28 in examining 600 
mabgnant tissues The results obtained on fresh unfixed tissue are shown in 
column 2 In the thud column are the results obtained after applying the 
impioyed technic described in this paper to the tissues which gare me diffi- 
culty when first examined These earlj records are not fair to the method, 
tor in the first 200 examinations I was often much disturbed by visitors who 
came to see the method and who took my attention wlien it should have been 
given to recording my findings If I did not write donn at the time of exami- 
nation that the diagnosis was easily obtained by me, the result was subse- 
quently recorded as a farlure Some of these failures were merelj omissions 
In my previous paper only the results of examining perfectly fiesh tissue 
nere reported I could not, therefore, include any of my examinations of 
fixed tissue But now that my technic is applicable to both fresh and fixed 
tissue, it has seemed desirable for me to reexamine those tissues which either 

Table I 

NUMBER Or CASES OP AGREE NUAIBER OP CASES OP AGREE 
AIENT "WHEN AIT EXAMI JIENT UPO'^ REESAMINA 

M ALIGN AX T TISSUES NATIONS ERE LIMITED TION OF THE DIFFI 

examined to niESH UNFIXED CULT CASES AFTER 

TISSUE FIXATION 


1 

100 

62 

99 

101 - 

•200 

82 

97 

201 

300 

91 

98 

301 - 

■400 

97 

98 

401 

500 

92 

98 

501 

600 

96 

100 
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gave me difficult} or on ivhich no recoid of the success of the examination had 
been made This has been done and the results aie shown in Table I 

111 Table II it is seen that in about 98 per cent of the cases, m} razoi sec 
tion diagnosis check satisfaetonl} with those made bv the pathologists of the 
JIaio Clinic using microtomes But between the 1701 examination and the 
1800 the results check in onh 94 pet cent of the cases An explanation maj 
be ot interest The tissues which I leceise foi evaimnation ha\e at times 
passed through the hands of a nnnibii of men befoie the} leaeh me Oeca 
sionally is a lesult ot repeated examinations of one small area of raalig 
nine}, little oi none of it remains foi me to find The six tissues between the 
1701 and 1800 examination in which I was unable to confinn the diagnosis ot 


Tible II 


NUIIBBR OF Ilf ST IKCES IN 11 IIICH NUMBER OF IN STANCES IN VTinClI 

SIT DIAGNOSES HIDE ON B-lXOft MS DIAGNOSES MADE OX KAZOtt 

MALIGNANT SECTIONS CHECKED SITIS WALIONAKT SECTIONS CHECKED SATIS 

TISSUES riCTORILT WITH TIIOBE TISSUES nCTOPlLX WITH THOSE 

FXAMINED MADE BT MIYO CEIMC EXAMINED MADE B\ ilAXO CUXIC 

PATHOCOOISTS OX PATItOCOOlSl'S ON 

FEOZEN SECTIONS 1 BOZEN SECTIONS 


COl 

700 

98 

1301 

UOO 

98 

701 

800 

98 

1401 

1500 

100 

801 

900 

100 

loOl 

1000 

98 

901 

1000 

99 

1001 

1700 

98 

1001 

1100 

97 

1701 

1800 

94 

1101 

1200 

99 

ISOl 

1900 

9B 

1201 

1300 

97 

1901 

2000 

DO 


malignaiici were returned to the hosptial from which thex came origiualK 
and weie earefull} leeiammed b} one of the pathologists Dr ellbrock 
In only one of these six oises was Di IVellbioch able to find an} exidence of 
malignanc} and in this instance the maligiiaut changes were so minute that 
tliex were found in one section onh and even then the} were so inconspicn 
ous that it w IS extroineh difficult to be sure that fhei w ere present at all 
M} percentage of agreement therefore m this 100 although recorded as 94 
when compared with the oiigmal diignoses, would be 99 per cent as ehceked 
bx Dr Wellbrook when he examined the same maferiai that I examined 

Dependability — Repeatedl} in examining perfectl} fresh tissues diagnoses 
haxe been reported to the operating loom by Drs JIacCarty, Broders, and 
Caxlor on razor sections befoie the frozen sections weie read} to be exam 
ined Dr William Caipenter MacCartx when he discussed m} paper at the 
last meeting of this Soeietx said, I would be perfeeth willing to 

take a bottle of his stain a couple of pii s and a razor ind make almost nnx 
diagnosis that I would nnke bx aiix other method I do not need the micro 
tome &o far is actual recognition of the things which are diagnostic 

I woiUd ns soon haxe Dr Terry s preparation as an} made with the freezing 
microtome ’ Razor sections haxe been good enough for Dr AlacCart}* ■* 
to make from them his c} tologie diagnosis of mabgnanex and thex have enabled 
Dr Broders” ' to applx successfulh his rules for grading malignanc} 

Microdrawtngs —The three microdrawmgs with xxhieh this paper is il 
lustrated xvere made from razor sections stained with neutralized pol} chrome 
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methylene blue Poi them I am indebted to Di Erwin Chnsteller who not 
only selected fiom his own material the aieas to be diawn but at everj' step 
controlled the accuiacy of the lepi eductions made by his aitist These draw- 
ings show, as no woids can do, the great nucleai detail that can be seen if 
the lazoi section technic is pioperly earned out The original drawings in 
colois are so much like the micioscopie specimens that fiom them alone Di 
A C Biodeis uas able Avithout difficulty to grade the malignancy of each of 
these tumors 

Tested hy Otheis — The lazor section method has noiv been tested by 
manj^ physicians When they haye earned out the technic undei my super- 
vision and on favoiable tissues, no one has failed Most doctors make good 
sections at the first oi second attempt Chnsteller- has lecenth^ published a 
veij Intel esting aiticle in which he deseiibes Ins evpeiiences with the method 
He fiequentlj is called upon by' suigeons to make immediate microscopic ex- 
aminations As most of his diagnoses aie secured in thiity to foity seconds, 
he says the suigeon loses no time as it takes him this long to stop bleeding 
In 104 lazor section examinations by Chiistellei^ the diagnoses thus made 
checked satisfactorily yvitli those obtained by othei methods in 101 instances 

SUMMARY 

The razoi section method here deseiibed has niaiij' advantages It is 
lapid, easy, inexpensive, and dependable, and it is applicable both to fiesh 
unfixed tissue and to tissue fixed in foimaliii No caibon dioxid is employed 
Artefacts aie feyy In studying by the razor section method 2000 malignant 
tissues a numbei of impiovements in technic have been made These permit 
the examination of tissues on which I yyould have failed a yeai ago Thin 
slices of tissue can be cut still thinner and y'ery' minute specimens can iioyv be 
suecesstully stanied and mounted The rapid fixation of some tissues in hot 
formalin has been found advantageous, and lazoi sections yydnch do not fade 
quicldy have been seemed bj' staining with hematoxylin By using the im- 
pioved technic and lestudynng tissues that have given difficulty the diagnoses 
made on lazoi sections of 2000 tissues have agreed satisfactoiilj' with those 
obtained by the pathologists of the Mayo Clime using miciotomes in 98 per 
cent of the cases 

CONCLUSION 

The new techmc has so many adymntages that it seems that eveiy patholo- 
gist should be y\ filing to give it a fair trial But no claim of perfection is 
made The razoi section method should not replace other methods Instead, 
it should be used in conjunction vith them 

Ac) nowledgmciiis — During the last two years I have been pmileged to work as a 
guest in the Department of Surgical Pathologv of the Mayo Clinic Free access has been 
given me to an abundance of perfectly fresh as i\ell as fixed malignant material For 
the splendid spirit of helpful cooperation shown me I am deeply grateful and wish to 
express hero mv cordial thanks to all who have assisted me I am especially indebted to 
Drs MacCartj, Broders, Cavlor, “Wellbrock, Robertson, and Mills 
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VALUE OP LEUCOCITE COUNTS, ACCORDING TO SCHILLING 
FORMULA IN CLINICAL MEDICINE* 


B\ F \V NiEUAtJo M D Omaha 


’ I 'He numerical and the diffeiential kucocjte count is lecogmzed as a i ilu 
able laboratory procedure, especially m infections it is regarded is an 
index of seteriti, and frcriueiith is an iinportniit factor in deciding nhetber 
01 not to perform a mayoi surgical opeiatioii But tins measure is not ahrays 
infallible and often the ieiicocylc coniif does not funiisli the anticipated infer 
niation 

The method to be considered lure has been found to mimmae greath 
these disappointments 

The first attempt to modify the tomentional leiicocyti count nas made 
by Arneth in 1904 the chief point of which n as a classification of the neutro 
philes according to the nuclear morphology His method was rather intricate, 
and too ponderous and time consuming for use in clinical medicine 

Cooke’ modified this method dicadmg the ncutrophiles into file groups 
This IS a piactical method and furnishes as much information as the more 
compbeated Arneth classification, and is still used ha Ponder 

Schilling^ recently modified Arneth s method His method is much aim 
pier , in fact, n ith good preparaDons it does not appreciably increase the time 
and labor of an ordinary differential, and markedly adds to its value His 
classification (Pig 1) of leucocytes is as follows 

1 Myelocytes — I he nucleus is round ocal, oi kidney shaped It is rein 
tively large vesicular and stains palciv It is coarsely granular, and usually 
has a nucleolus The cv toplasm is pale blue The granulations are usually 
delicate, and stain weakly These arc norraaliv found in the bone marron but 
never in the peripheral blood 

2 ToKiig Forms — ^Normaliv inaiiv are present in the bone marrow, rarclv 
m the peripheial blood The nucleus is sausage oi bean shaped It is vesicu 

Reatl before tht. Seventh \nnun) Convention of the \merJcon Socletj of Clinical Path 
ologlsts MInneapoH Minn June 9 nml H JO S 
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lar, and does not stain intenselj Tliere are granulations in the ends of the 
nucleus The cytoplasm is like mature cells At times it is distinctly light 
blue, the gianulations are not so distinct The cells aie usually slightly 
largei than mature cells This class is, in part, identical ivith Pappenheim’s 
“IMetamj elocytes ” 

3 Staff Foi7ns — The nucleus is T, U, or V shaped The cytoplasm is 
fully matuie These cells constitute 3 to 5 per cent of the leucocytes of noimal 
blood 

Degenerative staff forms are appaiently mature neutrophiles without seg- 
mentation On account of a developmental inhibition, the sausage form does 
not dmde into segments Thej aie diiiei entiated from the noimal staff forms 
and the young foinis b’s small band-hke, often bizarre, twisted and always 


A 




B 






C. 





1 — Nucleai morpliolog-v of neiitiopliiles Group A ■\oiinj 7 foinis Gioup B staff forms 

Group C segmented forms 


h-s peichiomatic (dark, structui eless) nuclear iorm The gianulations eithei 
easily^ o\ei stain or stain feebly and are partially dissolved These easily 
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descubed as at least trace tJie size of a red blood cell, iisuaJlj much larger than 
a granuloettc The cjtoplasm is relatiiely Hide, stains smokj blue to pale 
Molet and It fiequeutlj contains small lacuolcs The nucleus is of a medium 
size, or relatnelv laigc Its shape is oial oi bean shaped, it is placed shghtH 
eoeentiic the wall is neaer entirely smooth It mav e%en be sausage shaped, 
or haie plump segments 



Chart 1 


Schilling further conceit es the origin of white corpuscles from three 
sources (Trialismus) namely Tlie granulocytes from the bone marrow, the 
hmphoojtes from liinph glands and Ijunphoid tissue whereter found the 
monocjtes from the retieulo endothelial tissue The peripheral blood pictuie 
reflects the functional status of these organs or tissues, as influenced by their 
disease or bi their response to erciting agents as infection This is further 
influenced bj destruction of leucocj tes so that tn o factors are at work nameh 
prodiictne and destnictiie (Ersatz and Vcrhniich) 
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AVith pjogenic mfectiou theie is a bone ludiiow stimulation to mcreased 
pioduetion, and also an inci eased use of neutropliiles before they reach nor- 
mal matuiitj The gieatei the stimulus the less mature are the cells thrown 
into peiipheial cii dilation So that, fiist, the numbei of the staff foims, then 
the ■\oung foims, and even the myeloejtes aie found in circulating blood 



Coincident with tins influx of immature foims, the cells aie used (Verbianch) 
ore leaching maturitj In classifjmg these cells according to the nucleai 
^ difference in the nuclei is evident This is 

from” leff f (Kernveischeibung) These aie usually vritten 

0 rigi across a page '■m-» eloej tes, young foims, staff forms, seg- 
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merited forms) As the number of cells belonging to the groups on tlie left is 
increised, this condition is referred to as de\iation to left (Liiihs verscliei 
bung) Cliangcs enumeiited abo\e are legeneratne changes Besides these 
some diseases and infections exert an influence primarily inhibiting bone mar 
rou These aie degenentnc changes 

With this conception in mind coitain blood pictiiies indicate certain 
phases of disease or infection 

a Slight stimulations piodiico onh niinoi chine,cs ^Mth slight increase of 
staff forms 

b I\Ioderate stimulus shons a fen ^oullg forms 

c Strong excitants cause maH ed increase of the \oung and e\en parent 
foims (mjeloejtes) 

Oidinanlj the leucocyte count is panllel nith the sesents of the infec 
tion, but with lerj grase infection a sudden fall ma^ occui In the latter 
instance the decrease mi^ht be interpieted as an omen of recoverj but in 
reality nould he the re\erse The correct mteipretation nould be eMdent b^ 
propel SGrutizi\ of the indiMdual cells Undoubtedh mam 3 oung forms n ould 
be present in the blood This phase concerns onh tlie neutrophiles When 
this ends faxorabh nith a return of nuclear dcMation to the right and de 
crease of leucocjtosis there is an luciense of nionoc\tes This denotes that 
the infection has been conquered The healing phase is eMdonced b\ a Ijm 
phocjtosis EosinopUiles also disappear from the blood in severe infection, 
and their reappearance is the eaihest favorable sign On the other hand 
basophiles appear oiil} ivith severe infection uhen the defensive factors are 
losing ground and disappear uith earliest impro\emenf 

Chart 1 shous the temperature and the blood changes in n fatal case of 
Staphjlococcus septicemia The increase of the fevei the decrease of the leu 
cocjtes and the increase of the immature forms foretell a fatal termination 

Chait 2 slioMs temperature and blood clianges in a case of pneumonia 
terminating ^\ith recover It will be noted tint v\hile the number of leuco 
cytes drops earlv the percentage of the immature forms does not return to 
normal until the fever has subsided 


Table I 

Acute AprEvuicms 
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In all cases of acute appendicitis (Table I), there is a significant increase 
in the number of the younger cells Its value was particulailj^ emphasized in 
the cases which have onlj' a slight increase in the total number ot leucocytes 
Only those cases of chionic appendicitis (Table II) are included which 
showed definite chronic mflammatoiy changes histologically These are chiefly 
chaiacterized by a moie or less increase of the lymphocytes 


Table II 

Cheonic Appendicitis 


LEUCO 

CYTE 

COUNT 
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EOS 

MYEt. 

YOUNG 
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SECM 

M AfPH 

MONO TEMP REMARKS 
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61 

29 
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Table III 

Acute Salpingitis 

LEUCO 

CYTE 

COUNT 
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EOS 
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MONO TEMP REMARKS 

23,400 

0 
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2 
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0 
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0 

0 

0 
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8 

77 

0 
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Cases of acute salpingitis (Table III) showed the usual blood pictuie of 
pyogenic infection 


Table IV 
Pregnancy 


LEUCO- 
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0 
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1 
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1 

0 
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83 

0 

10 


It will be noted that with normal pregnancy (Table IV) the usual leuco- 
cvtosis IS partially due to an increase of the immature forms 

The changes with acute respiratoiy infections (Table V) were very irregu- 
lai Deviation to left was coincident with the onset of a pyogenic process, 
usuallj sei eral days after onset of illness 
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Tabm V 


Acutf BESPirATOE\ Infections 
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In acute mastoiditis (Table VI) there was usually a definite deviation 
In several cases with low total leucocyte counts the Schilling difiieiential was 
particularly valuable 

Chionic focal infection (Table VII) is chaiacteiized by an inciease of 
h mphocytes 

SUMMARY 

A Caieful technic is absolutely essential 

1 Smeais must be thin and even 

2 Stains, any good nuclear stain 

B The method is easily learned 

Mv expeiienee is that junior medical students lapidlj" learned to make 

reliable counts 

C Time to make Schilling differential count is piacticallv the same as for 

oidmaiy differentials 

D Results aie based on appioximately 1000 counts 

1 Schilling differential is a sensitive, reliable indicator of the severity 
of the infection 

2 The giade of infection is often indicated when not appaient by the 
com entional leucocyte count oi clinical sjmptoms 

REEERENrES 

1 Cooke and Ponder Tlie Pobmiclenr Count, 1127 

2 Sehilluig, Victor Dns Blutbild und seme Klimsclic Venieitnng, 1924 

DISCUSSION 

Dr John D' Gray — Hoii enn you diffcrentinte ngranuloci tie nigma from idiopathic 
aplastic anemias? Is it not possible that the aplastic tipe of anemia is prim irj and the 
throat infection secondary ? 

Dr E B Mugrage — We have done some vork inth this method at the Uniiersity of 
Colorado, and ive find ven similar results to nhat Dr Niehaus reports I vould like to ask 
ivhat technic he uses in counting the cells on the slide We liaie been using a method vliich 
Dr Beacom brought out last jear by counting across the slide at three different points 
counting 100 cells at each location 

Di r TV Nichau’i (closing) — In legaid to the differentiation betnecn igraiiulocj tic 
angina and aplastic anemia, it seems tint the chief point Mould be the clinical course In 
the former there is a norm il red blood picture it the onset The anemia does not occur 
until later 

Begarding the method of studiing the smeir, we use the same method is Dr Mugrage 
V e pick about four different are is on the slide Usually one field along the upper, two 
through the middle, and one along the lower If I sec them bunched up I got 
slide 


a non 



THE SPECIFICITY OP BACTERIA TO THE BACTERIOLYTIC ACTION 
OP CHEMICALS "WITH A NOTE ON THIS APPLICATION 
TO CHEMOTHERAPY* 


By Robert A Keilty, M D , Washington, D C 


T^HE purpose ot this paper is to present a report of the apparent specificity 
A or selcctiMty of antiseptic t>pes of reagents for different bacttnal groups 
With the use ot this knowledge for practical chemotherapeusis Stated the 
other -way around a bacterial tjpe or a flora treshlj isolated will undergo bac 
tenostasis or bacteriolysis when subjected to different substances, all ot which 
have a definite antibacterial coeflficient at different times, irrespecti\e of the 
antiseptic standard of tins coefficient for the particular reagent 

For example, the exposure of a stock, culture of staphylococcus to a 1 20 
solution of carbolic aeid will kill m a gi\en period of time this is taken as the 
antiseptic standard coefficient of carbolic acid Exposure of a number of dif 
ferent cultures of staphylococci planted directly from wounds or from culture 
after isolation on blood agar plates, to a much weaker dilution of carbolic 
acid, say 1 1000, in a nutrient blood agar for twenty four hours will show a 
few cultures growing heavily some letardcd bacteriostasis, and many exhib 
iting no growth, bacteriolysis This fact is true for a group of antiseptic sub 
stances which I have studied 

Until the World War all work was icported on the standard bacteriolytic 
coefficient of a given substance as tested out against isolated stock cultures 
The memorable work of the Japanese duiing the Russo Japanese war the final 
development of Dakin’s solution after the debate between Sir Almroth Wright 
and Sir Watson Cheyne during the World War are still fresh in our minds 
At that time I reported the antiseptic \aluc of a number of substances worked 
out after the method of Watson Chcync Since the War the recognition of the 
antiseptic \alue of some of the dy es, the eaily successes of meicurochrome and 
the development of a number of new diugs and chemicals have stimulated 
work along these lines One of the ideals of medicine is the development of 
the e^e^ increasing group of specific antibacterial substances 

There are a large group of reagents adaptable to clinical tUerapeusis 
winch show definite bacteriostatic and bacteriolytic action both in vivo and m 
Mtro In studying these reactions innous dilutions of the drugs from 1 1 to 
1 500 000 or e\ en 11 000 000 may be made and cultures of ^ arious t\ pes ma\ 
be subjected to them for varying times For example a gnen culture may be 
inhibited bv acnviolct which has a high bnctenohtic coefficient in a dilution 
of 1 500 000 in twelve hours Such a senes of tests requires a considerable 
technical setup with mam dilutions and cannot be used prncticalh When a 

Rena before the Se\enth Annual Comentlon of the Vmerican Socletr of Cllnlenl Pnth 
otORtsts iUnnenuolI Minneaota June 8 0 anti 11 102S 
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large number of difPeient oiganisms, maybe of the same type or different 
types, aie used, various dilutions will show varying degiees of bacteriostasis 
or bacteriolysis in the luglier dilutions above the standard bacteriolytic coefS- 
cient foi that particulai substance 

While many methods have been advocated and are in use to bring out 
these points, about tv o years ago I began the use of a method which gives 
some reasonable indication of the antibacterial reaction of a number of sub- 
stances against a single organism oi a given flora The work was stimulated 
by the increasing use of meieuiochrome, in 1 and 2 per cent solutions, for a 
vide variety of conditions and with wide variations in results, many of which 
are most disappointing The reason for the failures soon became apparent 
Too much was being demanded of ceitain substances, mercurochrome for 
example, vithout a specific knowledge of their limitations and without any 
variation in their makeup, dilution or strength Thus mercurochrome, a per- 
fectly good drug, bids fair to meet the wastebasket of elimination because 
we are often asking it to do the impossible 

The method used for this study of selectivity or specificity of a drug 
against a given infection follows Plain blood agar plates are used for con- 
trol isolation of the flora under study A setup of chemotherapeutic tubes is 
kept m stock Plam nutrient agar is piepared in 100 c c lots in four-ounce 
bottles for stock This is melted, 2 per cent whole blood added as for blood 
agar plates and the antiseptic reagent added in proportion to the final dilu- 
tion desired for that particular drug This is thoroughly mixed and the 
medium poured and slanted into test tubes 100 mm by 10 mm For example, 
when the final tube is to have 1-10,000 dilution of acrmolet, starting with 100 
c c of stock agar add 2 c c of vhole blood, 1 0 c c of a standaid 1-100 dilu- 
tion of acrmolet in distilled watei The number of tubes poured will de- 
pend upon the amount of woik being done The number of different reagents 
in different dilutions vill depend upon the types and sources of infections 
with which one is dealing My work has been mainly on the mouth infec- 
tions but it may be applied to a number of different sources as will be seen 
in Table I 


Twli, I 

Spfcipic Cheiiotherapeosis 


TYPES OP CASES STUDIED 

Gingival Infections 

S'ld 

Nasal Infections 

33 

Aural Infections 

20 

Mastoid Infections 

o 

Eye Infections, Conjunctiva 

11 

Abscess 

11 

Eectal Infection, Sinus 

1 

Pharynx 

13 

Blood 

2 

Abdominal Wound Infections 

1 

Pace Infections 

2 

Bladder Infections 

1 

Vaginal Infections 

3 

Prostatic Infections 

4 

Total Number of Cases Studied 

460 

Total Number of Cultures approx 

2500 
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I have studied a large number of substances including the antiseptics com 
monly used but I have narrowed the final setup to a group of reagents which 
meet my needs After testing a large series of dilutions I have taken 1 10,000 
as the standaid of dilution for tiientj four hour incubator reaction with a 
carbolic acid check of 1 1000 and tricresol check of 1 2000 for mj standard 
of antiseptic ooefBcieut against the oigamsras under studj If a substance in 
1 10,000 dilution shows a constant growth of colonies without even retarda 
tion although it ma> have a constant retardation of gi owth in 1 100 dilutions 
it will show an equally disappointing clinical reaction when checked by fre 
quent cultures On the othei hand, the selectiiitj of substances by retarda 
tion of growth against certain flora and the complete inaction in the same 
diluhons against other flora is a fact which 1 am unable to explain hut which 
will cbmcallj manifest itself in the same way 

One can have thus prepared on hand a setup of a number of nutrient 
blood agar slants with different reagents in 1 10,000 dilutions Material fiom 
a case for study is planted directly b\ loop streak or swab over the surface 
of each tube in the setup Caie is taken to liave appioximatelj the same 
amount of mateiial planted in eaeli tube The tubes ai e incubated for twenty 
four hours at 37 5 C 

In the early work I planted ineasuied amounts of dilutions accurately 
While this IS advisable in the careful study of antiseptic values for a drug 
study, appioximate amounts will suffice for a practical comparison The 
material for study may be anything pus, mueus, sputum, feces, discharges, 
skin scrapmgs, or isolated culture colonies 

Blood agar plates are always planted at the same time for culture con 
trol using the same approximate loop quantity The tubes are read for com 
parativ e grow th in tw entv four hours and the designations of 6 , growth K G , 
retarded growth (baoteiiostasis) , and NG no growth (bacteriolysis), used 
In a mixed floia one organism may be completely inhibited in its growth 
while another organism grows profusely Prom the standpoint of the case 
studied this result is charted as growth The chemical or chemicals in the 
tube or tubes showing no growth are recommended for clinical use A num 
ber of substances have been tried out and discarded as not practical when 
they giv e constant growths in dilutions less than 1 10 000 by this method 
Table II shows a group which has been used fairly constantly especially in 
the gmgival work, but which is being changed from time to time to meet 
conditions In this table Mer , is mercurochrome , A J , acriflavine , A V , acri 
violet , G V , gentian violet , M B , methylene blue , Agy , argyrol , Met , meta 
phen, Merph, mereurophen, Phen, phenol, and Tri tricresol 

It IS not my purpose in this paper to report results except in so far as 
they illustrate tiie practicabibty of the method Table I shows sources of 
material with the largest groups from the mouth infections Table II shows 
the report of 356 gingival cases, seen during the past year, cases showing 
evidence of gingivitis with mixed cnltural floras in which approximately 
2500 cultures have been studied This table includes the number of cases 
for each drug used with the number and percentage showing growth, re 
tarded growth and no growth 
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Table II 


Specific Chemotherapeusis 
Ghaut of 35G Gingival Cases 


REAGENT 

MEK 

G V 

M B 

PHEN 

TRI 

AG\ 

WET 

A V 

A h 

WERPH 

Tot'll cases 

J53 

334 

154 

119 

34 

20 

126 

355 

354 

127 

Growth 

lie 

108 

b8 

37 

8 

24 

4 

8 

16 

3 

Percentage 

41 

47 

44 

31 

23 

92 

3 

2 

3 

2 

Eetarded growth 

100 

67 

37 

53 

15 

2 

45 

46 

66 

33 

Percentage 

2S 

10 

24 

44 

44 

7 

35 

12 

IS 

25 

No growth 

107 

119 

49 

29 

11 

0 

77 

301 

272 

01 

Percentage 

Growth and 

30 

33 

31 

24 

32 

0 

61 

84 

76 

71 

retarded growth 

24G 

235 

105 

90 

23 

26 

49 

54 

82 

36 

Pei centage 

68 

60 

68 

75 

67 

100 

39 

15 

23 

28 


<jingi\jtls present in one form or anothei Mixed bacteiial colonies on blood agar plates 
Material planted directi j from gingival suici on themotherapeutic tubes with blood agar con 
trol plates Standard dilution of leagents 1 10 000 witl} phenol 1-1000 and tricresol 1 2000 
Tnentj-four hours incubation at 37 0 C 


Clidrt I IS a senes of cuives, slioivmg tlie conipaiatne standard coefficients 
of the diffeient lea gents against the bacterial floia as it glows from the gingi- 
lal sulei without refeieuee to the isolated types of bacteiia found The curves 
sliOM mercuiochioine, gentian nolet, methylene blue, phenol and tiiciesol 
about on a pai in the growth, letaided growth and no giowth leadings, that 
IS a higher peicentage of growths than no giowth Aigirol is alone in 92 
per cent of giowth and uevei with no giowdli Metaphen, acnviolet, acri- 
flavine, and niercuxophen are in a gioup wuth low peicentage of giow'tli and 
letaided giowth and high percentages of no growdh 

Chait II shows two cuiies, A represents the no giowths of bactenolysLS, 
while B represents the giowdhs and letaided growths added together and in- 
cludes bdcteiiostasis The countei position in the curves is made by the 
giouping of the antiseptic substances 

Chait III IS plotted fiom the six cases taken as illustrations and shows the 
indnidual difteiences in specificity and selectivity of the different leagents 
Cases 1, 2, 3, 4, 5 and 6 illustrate the lesults in individual cases taken at 
landom but wuth tjpical variation in readings Case 1 A-346 Gingivitis 

Heaiw bacteiial floia Streptococcus viridans, nonhemolytic streptococcus, 
hemohtic stieptococcus Growth on gentian iiolet, retarded growth on mei- 
euroehionie, aciiflaMiie, acnviolet, meicuioplien and phenol, no giowth on 
metaphen and tricresol Case 2 A-493 Gingivitis Light flora small hemo- 

Ijtic stieptococcus with seatteied staphyloeocens Giowth on gentian violet and 
phenol, retarded giowth on mercurochiome, acriflavme, acnviolet, mercniophen, 
metaphen, and txiciesol No leagent show^ed any growth Does not often 
occur Case 3 A-504 Gnignitis Diftuse cultuie small hemolytic stiepto- 
eoceus with mucoid pneumoeoeens Giowth on phenol and tiieresol, no growth 
meieurochrome, aeriflaviue, acnviolet, gentian Molet, mercurophen and meta- 
phen Case 4 A-622 Gingivitis Moderate enltuial flora with a Stiepto- 
coecus Aindans and a mnddi staphylococcus Giow'th on mereuroebrome , 
retarded giowth, gentian violet, acnviolet, mercniophen, phenol and tricresol, 
no growth acnflavine and metaphen Case 5 A-523 Gingivitis Pure cul- 

ture heaiw Streptococcus i indans Growth gentian violet and phenol , retarded 
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growth meicurochiome, aciiflaMiit, metapheu no growth acriviolet, mercuio 
phen and tricresol Case 6 A 605 GingiMtis ad^anced Heavj mudd^ 
staphylococcus with hemolytic streptococcus, growth gentian Molct, retarded 
growth mercurochrome, acmiolet, inerciirophen, tnciesol no growth acri 
fla\ine, metaphen and phenol The icasoii oi reasons for this specificit\ I 
make no attempt to explain 1 do not think the t\pe or types of organisms 
mvohed as checked against the indnidual lesults is the answei but rather 
the conditions goaerning the situation 

Theie is a practical application of the method described in this paper 
which IS an attempt at specific bacterial chemotbciapeusis 'When the or 
ganisms of a gnen infection aie studied b^ this method nu antiseptic sub 



stante, possibly already being used cliniealh, mar be shown to ha\e little 
or no elfect on the retardation of the oiganisms invoUed and another sub 
stance baring an inhibitory leaction mar be recommended 

In the treatment of infections by the usual routine methods results are 
obtained in the course of time When these methods are improred by select 
mg an antiseptic group of reagents Imriiig a specific bacteriolytic action on 
tbe infectious organisms present and when these substances are applied in 
dilutions gust short of irritation and the apphcntions repeated often enouoh 
orerv hour if necessair orer a slioit pciiod the length of time of repair is 
not only shortened but the end results arc most gratifying Tlie method of 
application of the drug is gust as important as the selection of the drug and 
the essential feature is that the substance applied must come m constant 
contact rnth the bactenn and not be slapped on in a haphazard manne 



544 


THE JOURNAL OP LUBORATORY AND CLINICAL MEDICINE 


The dilution of the diug selected is important It must he used just 
shoit of the point of iiritation and this must be worked out by experience For 
example, acimolet in the eje will bum slightly in 1-1000 dilution but it can 
be used and lepeated every tuo hours for a day or so up to its point of irri- 
tation uhen the interial should be increased In the nose, aciiyiolet will be 
toleiated in 1-500 dilution while in the mouth a 1-100 dilution may be ap 
plied to the gums and lepeated every two horns 

The meicuiials, meicuiopheu and metaphen, which also have a high 
standaid antisejitic coefficient, maj' be used in 1-100 dilution in the mouth as 
a local application for a peiiod of days but used as a mouth wash oi gaigle 
in this strength are quite nutating and produce a painful soreness ivliich wall 



prompth elear up when the diug is stopped On the other hand, 1-1000 
mercuiophen instilled in 5 c e quantities into the uiinary bladder may pro- 
duee such pain that morphine is necessary to contiol it and yet its antiseptic 
value IS striking Acriviolet or gentian violet in 1-1000 dilution in the eye 
maj be used wffiile 1-50 may be painted on the skin in erysipelas and re- 
peated e\eiv hour wathout irritatmg effect 

From these brief remarks and from my experience with vaiious antisep- 
tics o\er the past two years the following conclusions have been reached 
The hit or miss use of any antiseptic, iodine, argyrol, merciirochrome in a 
straight hundred cases will bring about good lesults in a high percentage of 
cases, say seventj-five, will bring indifferent results in about fifteen and will 
give no results in ten per eent These results wiU be surprisingly improved 
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if the foiIo^^ mg considerations are n orked out for everj case First, the anti 
septic substance used must liaAo a leasonablj high standard antiseptic co 
efficient Second, its selection or specific bactenoljtic action tested out bj 
failure of grouth on a nutiient medium with a weak dilution of the drug 
incorporated in twenty four hours will pick it out as a more or less specific 
for tins particular infection or infections in the given case Third, the drug 
must be used in varjing dilutions to suit the part of the body involved and 
these dilutions must be just short of irritation Fourth, the drug must be 
applied at inteivals frequent enough to control the infections as tested b> 
control cultures, ev erv hour if necessary and not once i daj or twice a week 
Fifth, the ding must be applied bj some means which will assure its coming 



in contact with the infectious oignmsms 1 think we have too soon forgot 
ten the piinciplcs that Cariel used with Dakin’s solution 

It must be remembered that ill so called antiseptic substances have i 
standaid bactenoljtic coefficient as tested out on stock cultures Such tests 
involve inatteis of dilution and require a consideiable technical setup Anti 
septic substances are used clinicallj in a more or less hit or miss fashion, 
and their selection iii a given case depends verv much upon their populantj 
with the clinician at the time Certain antiseptic substances are used on 
or in everj part of the bodv and for everj conceivable condition of infection 
and ncccssanlv manj of the results arc disappointmg 

CONCliTJSIONS 

Antiseptic substances mav be incorporated m blood agar slants in van 
ouB dilutions so that direct plants from infected sources maj be made and 
the antibacterial leaction of various substances measured at one time after 
tv\ entv four honis’ incubation at 37 5° C 
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These antiseptic substances seem to have a selection or specific reaction 
to the growth of miciooiganisms piesent in a given infection, Auce versa, the 
same organisms piesent in a senes of the same tvpe of infectious condition 
amII leact in their growth dilferentlj to the same antiseptic in diffeient cases 
For this reason a lelativeh'^ simple method of pioceduie is reported in this 
paper vherebi this specificity may be deteimined and a drug selected foi 
clinical usage which will slioiv in eultuie definite bacteriolysis to the organ- 
ism 01 oigamsms involved 

When this selection is applied clinically up to its point of irritation, when 
the application leaches the baeteiia and when the inteiials between applica- 
tion aie shoit enough to stop reinactnmtioii of the baeteiia, the clinical results 
are most giatifying 

DISCUSSION 

Dr U m ThaVnme) — Dr KeiltA ’s communication is in extremely important one His 
method for so easih testing out the susceptibilitj of organisms to different antiseptics is a 
definite step in adiance 

We have been using the Hjgienic Laboratorj method for determining the phenol co 
efficient of disinfectants such ns mercurochrome, nietaphen, acriflavine, acriviolet, and 
bichloride of mercury AVe found out that the Hxgieiiic Laboratorj does not believe that its 
method should be used in testing out the mercunal antiseptics, but onlj in testing out 
disinfectants on a phenol base In spite of this, for our omi interest i\e thought it ivould be 
north while to find out hon some of the commonlj used mercurial antiseptics would act undoi 
the uniform conditions of the Higienic Laboratorj test We found that in fifteen minutes 
1 1 5000 solution of mercuroehroine did not hill the ti^phoid bacilli used Aletaphen killed 
m dilutions as high as 1 50,000, and bichloride of mcrcuii in dilutions as high as 1 100,000 
Under the conditions of this test acriflaiine ind acrniolet neie extrcmelj ineflficient It is 
oiih because the results of this stud; lenfj in most respects the similar important noik of 
Dr Keilti that thej are being mentioned 

Dr C I Owen — Ha\e jou had am experience with S T 37 solution? 

Dr Sohert A KeiUy — This paper deals more with the method than with specific re 
suits In answer to Dr Tlialhiraer it is lerj necessarj to procure djes winch are as nearly 
standard as possible, and in hamig solutions nude foi clinical usage thei should correspond 
to the lot number used m the laboratory The antibacterial action or bacterial inliibition 
canes under the best of conditions and is nearly as possible the same substances should be 
used in treatment as in the experiments Reports on S T 37 will appear later 

Dt F JT Hartman — I would like to ask if the bictcria do not deiolop a tolerance to 
tlie 1 irious intiscptics so that bictenobtic iction of a paiticular chemical ch inges fiom 
da\ to day 

Di Fobert A Kmlty (closing) — It is nccessar;) to use frcshlj prepiied solutions The 
dies precipitite out rather quicklj and lose their intibacteiial action proportionately 
Bacteria build up a tolerance to cliemother ipeutic reagents and if they art to bo used over a 
period of time it is best to use different drugs at intoryals 



A S'iSTEM OP SPUTUJI ANALYSIS POB THE PRESENCE OF 
ACID PAST BACILLI*i| 


By H C Sweany 51 D and Asia Stadntciienko AB CmcAao III 

'TTHE finding of acid fast bicilli in nd\aiiced tuberculosis is one of the sira 
* plest laboiatoi^ pioceduies but in childhood, earh or latent tuberculosis, 
it IS much more difficult and mfinitel} moie impoitant In fact a properlj 
performed senes of sputum anahses mil gne moie absolute information than 
any one t'vpe of examination 

Heretofore animal mocuhtioti has been used in such cases Recenth reh 
able culture methods’ Iiave been dcMsod In both instances, howe\er, there 
18 a considerable loss of \aluable time It is our purpose theiefore to suggest 
techmeal improvements lu the direct method to le establish it, if possible, as 
the method of choice in laboratorv diagnosis 

If such can be accomplished the advantage both to the phvsician and the 
patient is obvnous It mil be paiticulailv valuable to Public Health labora 
tones where large numbois of txnniinations are made and where the longei 
procedures are not practicable 

Improvement in the direct method has been made possible bj two pnuci 
pies VIZ a development of concentration of sediment and an apparent in 
crease in bacilli Other measures are onlv careful applications of older tech 
meal procedures 

Sputum was first concentrated foi examination shortlj after the discoverv 
of the tubercle bacillus Biedort^ as eaib as 1886 treated a teaspoon of sputum 
with bix to eight drops of sodium hvdroxide and examined the sediment Since 
then a great maiij concentration methods have been devised The various ones 
maj be giouped as the all ali chlorine and digestion methods respectivelj 
Onlj the more important ones will be reviewed liere 

Eahn^ heated sputum with 4 per cent sodium hj dioxide and precipitated 
with normal calcium chloride Dittliom and Schultz used 15 per cent potas 
Slum hjdroxidc followed b\ a liquoi feiri ox^chlornti Brauer® added ammo 
nia, heated on a w ater batli at 50 C for a few minutes then added ammonium 
sulphate and a few drops each of alcohol and chloroform, shook and centn 
fuged The tubercle bacilli were found m the middle lajer above the chioro 
form HammerP used equal parts of sodium hvdroxide and ammonium hv 
droxide then decreased the specific gravitv with acetone '\Iulhauser* used 
0 2 per cent sodium hv droxide heated in a iiorcelain dish and brought near the 
neutral point witli acetic acid without throwing down the mucus The sedi 

This method is an elaboration of the one described b> Siveanj In the Archives of Path 
oloei (tn press) 

tRead before the S <entb Vnnual Convention of tie Vmerlcan SocIet> of Clinical Path 
oloffiflts Minneapolis Minn June 8 9 and 11 19 8 

IFrom the Research LaborntorJe of the Clt> of Chicago Municipal Tuberculo Is SanI 
tarlum 
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of decreasing the mimber of bacilli shows a greatei number than by direct 
treatment Man> times the actual count is nearly double Much of the mucus 
and cellular material is destroyed bj' incubation (see Tables III to V inclusive) 

If a bottle IS too full of sputum a cork uith an opening in it is exchanged 
for the first cork and the uhole tia^ is coceied with cheesecloth and fastened 
so that the corks vill not blow out After lemoval from the incubator the 
bottles are filled nith appioximateU as much again 3 per cent sodium hydrox- 
ide making a final dilution to 1^/^ per cent NaOH The bottles are then placed 
in the shaking machine and shaken fifteen to tventj’^ minutes, after which they 
are incubated thiity minutes and finalh poured m the centrifuge tubes bearing 
the same number as the bottles, and centiifugated at about 3000 rpm for 
eight minutes The supernatant liquid is then poured oft and the drops of 
liqmd allowed to drain completeh The top of the sediment is then scooped 
oft gentl-y with a platinum hoop and smeared thin on a slide bearing the same 
number as the centrifuge tube Should the sediment be too small in amount, 
an albumin fixati\e mav be used to fiv it and make the specimen visible 
Should there be too much mucoid mateiial still present, as happens occasion- 
ally, the sediment is treated v ith 5 c e ot 3 per cent hydrochloric acid, stirred 
and centrifugated again fiie minutes This treatment reduces the sediment 
again over half 

Through the vhole process even specimen, tube, and shde is always kept 
in Older This is a safety check The slides aie placed in a rack and fixed 
O'ver the electric bath after which they are stained eight to ten minutes bv 
moderate heating, accoiding to Coopei ’s method The slides are then washed 
in tap vater in a special tiaj by means of a lubber tube attached to a watei 
faucet Decolonization is carried on to completion (ten to fifteen minutes) 
and the washing is repeated, the counteistain applied and a final washing 
given The slides aie then dried over the bath and are then examined until 
thej are found positive or for six minutes or more if they are negative It has 
been found by experience that in six minutes about 500 to 1,000 fields mil have 
been covered or about one-thiitieth of the average slide This is the equivalent 
of two vliole slides by the direct smeai method because the sputum is concen- 
trated from 50 to 150 times It is i aie that at least one bacillus is not foiuid m 
the first SIX minutes if the slide is positive If one bacillus is found then a 
search is made until moie are found It is almost a law to state that we do 
not find one or two tubercle bacilli alone on a slide It is possible, but with 
oui method of concentration it is almost alvays possible to find ten or more 
baeilb Once in a long time u e find as few as four or five Less than that w e 
make a special point to re-examine until w e find moi e bacilli or declare it only 
a suspicious result One, tivo, oi thiec hacilli theiefoio aie only considei ed as a 
signal foi lepeafed examination), Out of thirty thousand examinations, so fai, 
onl} once has a report of less than tovu pei slide been made, so that it has been 
iiecessarj to disregard such finding of acid-fast bacilli as eiroi oi accident 
Many times w e have found from four to ten per slide After a thorough search 
and repetition of the examination the specimen usually falls automatically into 
the positive oi negatne group and the piobability of error is small 
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After tlie slides aie found positne thej are registered in a special record 
book, are labeled and filed for future reference The reports are then marked, 
mailed and deliceied directlj to the propci place after a duplicate is filed in 
our records Within three dajs from the time the sputum is collected, the 
1 eports are rccen ed although some maj come from thirtj miles distant 

To check the various procedures a series of experiments nere performed 
to determine the optimum strength of caustic, to determine uliether incuba 

Tvble I 

Avshaoe CoiNT or 2» Pipias or IsrcacTsD i\d Tsfitsd spotcm 


NUMBER 

TREATED WITH 

3 PFR CENT HCl 

TREATED WITH 

3 PER CENT N^On 

1 

09 

40 

2 

10 0 

..2 

3 

87 

21 9 

i 

4 0 

20 2 

5 

93 

42 G 

C 

23 7 

100 0+ 

7 

24 1 

69 8 

8 

95 

100 0+ 

0 

1 Oin man) fieltla 

10 

10 

15 6 

45 1 

11 

19 3 

48 7 

12 

12 7 

3S- 

13 

37 2 

-00 04 

14 

1 0 in c\er> Celda 

20 

15 

4 r 

17 3 

1C 

90 

50 1 

17 

o2 

29 4 

18 

16 2 

40 5 

10 

1 2 

48 

20 

9 5 

37 2 


Table II 

Aieeaoe Count or -0 Fields or Staiveo Sweaks or Spltiu Iscubateo in 
T ivESTPr Four Holrs 


NUMBER 

CONTROL 

(untreated) 

3 PER CENT HCl FOB 

20 UINUTEJs 

3 PER CEVTMOII 
FOR 20 MINUTES 

1 

72 

94 

210 

2 

62 

90 

29 4 

3 

04 

117 

4C0 

4 

05 

G5 

25 0 

5 

n o 

53 

29 0 

6 

o'? 

12 0 

43 9 

7 

24 

43 

19 7 

S 

20 

301 

98 7 

9 

10 3 



49 0 

10 

62 


28 7 


tion destroj ed anj tubercle bacilli , and to test the efficaej of the method in 
actual practice &pntums n ere collected carefullj and all n ork performed in 
a uniform manner 

Table I shons a comparison of 3 per cent HCl and 3 per cent NaOH as 
concentrating agents The NaOH concentrates on the aiernge about fi\c 
times the HCl 

Table H is practioallj the same except an untreated control is used for 
comparison The HCl concentrates to about half the untreated control This, 
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it must be pointed out, is on an incubated specimen that is concentrated from 
five to ten times by incubation 

Table III shows the eftect of incubation on sputum treated with sodium 
bicarbonate and incubated Theie is an actual increase in numbers folloiving 
the incubation This speaks ivell foi the von Elleimann and Erlandsen method 
Tables IV and V show that the inci ease on incubation continues to forty- 
eight hours and that it does not dimmish perceptibly in five days 


Table III 

Average Count of 20 Fields op Stained Smears op Sputum Treated With NaHCOj and 

Incubated 


\ UMBER 

3 HOURS 

20 HOURS 

1 

52 

10 3 

2 

4 0 

7 0 

3 

24 

3 7 


Table IV 

Average Count per Field op 20 Fields op Twenty Four Hour Sputums Incubated 
Twenty Four and Forty Eight Hours Respectively 


NUMBER 

24 HOURS 

48 HOURS 

NUMBER 

24 HOURS 

48 HOURS 

1 

114 

17 9 

16 

22 9 

32 2 

0 

37 8 

44 0 

17 

25 3 

30 0 

3 

20 5 

23 9 

18 

84 

10 7 

4 

18 7 

23 0 

19 

10 4 

115 

0 

14 0 

27 0 

20 

63 

87 

G 

414 

4G4 

21 

12 2 

19 7 

7 

14 0 

151 

22 

20 5 

27 8 

8 

32 

72 

23 

17 6 

22 4 

9 

13 7 

20 5 

24 

10 7 

17 1 

10 

5 0 

38 

25 

22 5 

84 

11 

10 4 

85 

26 

10 0 

251 

12 

7 3 

8 2 

27 

52 

7 3 

n 

52 

60 

28 

3 1 

54 

14 

4 4 

2 7 1 

29 

11 5 

19 8 

15 

1 0 

3 0 

10 

10 7 

38 6 



Table V 



Average Count op 

10 Fiflds OP Stmned Smears 

OP Incubated 

Sputum 

NUMBER 

24 HOURS 

4S HOURS 

3 days 

4 days 

5 J}\YS 

1 

93 

12 5 

8 4 

10 7 

17 1 

o 

7 2 

10 0 

25 0 

30 0 

25 3 


Table VI shoivs the amount of concentration before treatment with 3 per 
cent HCl on twelve consecutive sputums By treating specimens 125, 127, 
and 134 with 3 per cent HCl the concentration was increased to nearly fifty 
times It can be stated, therefore, that a concentration of fifty times can be 
assured We hai'e found bj experience that no more than 7 per cent have 
to be gn'en the HCl treatment in actual practice 

We liaYC also been able to detennine the number of bacilli expectorated 
per da\ A dozen slides were carefully prepared, wmighed, smeared in the 
usual fasluon, dried and again weighed In this manner the actual dry 
weight was obtained It was found that the average dry smear weighed 0 3 
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mg each From this weight, the weight of the actual sputum represented 
can be calculated by allowing a loss of 90 per cent in m eight due to moisture, 
and bj multiplying bj fift> the average concentration This calculation 
shows tliat about one to tuo centigrams of sputum is repiesented on each 
slide Taking the number of baciib per field and multipbing by tbe approxi 
mate number of fields will give the number per slide or per centigiam of 
sputum Plus number multiplied bj the centigrams per day mil gi\e tlie total 
number of bacilli per da\ The only variables are the number per field and 


T\ble VI 

Concentrations or s>potosi 


NO 

QLA JTITY 

OUALITT C C 

bEDlMENT 

cc 

PFP CENT 

TIME* 

CO CENTRATED 

123 

Ml 

4 ^ 

0 08 

1 8 


j6 

124 

Mucoid 3 5 

0 03 

08 


IIG 

125 

Mucoid 2 o 

0 13 

5 2 


19 

120 

Purulent 2 0 

0 025 

12 


80 

127 

t\ntcr\ 3 0 

OIS 

4 0 


23 

128 

Purulent 2 o 

0 05 

20 


50 

129 

MP 

40 

003 

0 75 


130 

130 

MP 

45 

0 03 

0 70 


160 

131 

Mucoid 3 5 

013 

50 


47 

132 

MPM 

0 03 

09 


no 

133 

Mucoid 3 0 

0 06 

20 


50 

134 

MPM 05 

0 3^ 

r u 


10 



Table VII 




SroTun 

Record or 

Tcdesculosis Suspects at the Municipal Tuberculosis 



Sanitabium 

Dispensary 




1 atlent — 1 

B 


i iticnt — b 

B 



Peault 

1 10 2S 

nogitirc 

Result 

4 3 28 

+ 15 per slide 


1 25 28 

negative 


^ 4 28 

+ 

2 per field 


1 27 S3 

negative 






1 30 28 

iipgatne 

Patient — P 

A 




2 4.23 

negative 

Result 

9 20 27 

+ 

u per slide 


2 16 28 

negative 


9 27 27 

+ 

1 per field 


2 24 28 

negati'O 






3 29 28 

neeative 

Patient — B 

S 




3 29 28 

+ 1 per field 

Result 

S 2 27 

negative 


4 2 28 

nccatne 


8 9 27 

+ 

1 per slide 


4 4 28 

+ 1 per field 


8 16 27 

negative 


4 13 28 

+ 1 per field 



+ 

1 per field 


4 10 28 

negative 


12 30 27 

+ 

1 per field 


4 19 28 

+ 4 per field 


1 11 28 


2 per field 


4 25 28 

+ 10 per slide 






0 4 28 

+ 10 per slide 

Patient— P 

M 




5 17 28 

+ 2 per field 

Result 

11 14 27 

negative 





3 29 28 

+ 

11 per slide 

Patient — F 

B 



4 12 28 

negative 

Result 

8 4 27 

negative 


4 16 28 

negative 


8 15 27 

negative 


5 12 28 

negative 


8 23 27 

negative 


5 ^5 28 

+ 

3 per field 


8 29 28 

+ 6 per slide 






517 28 

+ 23 per slide 






5 24 28 

+ 10 per elide 

Patient — C 

H 






Result 

6 8 28 

+ 

3 per slide 

Palienl— K 

G 



5 22 28 

+ 

1 per field 

Result 

2 30 28 

+ 11 per slide 


5 28 28 

+ 

3 per field 


5 7 28 

xnore than 







+ 10 per field 
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the gianib pei daj' For example, if theie aie two bacilli per field and the 
patient expectorates 100 gm per day the total number will be 2000 F ivheie 
F lepiesents the number of fields per slide This number we have calculated 
at about 20,000 Theiefoie, the patient vould expectoiate 40,000,000 bacilli 
per day Bv using the Eoman hi foi thousand the patient’s coefficient will 
be 40 Mhl 

Wheie theie aie only a few bacilli per slide, the calculation is diffeient 
If the examine! seaiched fifteen minutes and found 12 bacilli, he will have 
co^ ered 3000 fields or %<) of the slide, as pointed out above There are there- 
fore 80 bacilli pel slide oi 800 pei gm If this patient has 10 gm pei day, 
theie mil be 8 M bacilli jier day No calculations can be made with less than 
10 pel slide 

Table VIIT 


Avehvge Cocst or 50 Fieids op Emulsion or Tubercle Bacilli Treated ror VmYiNO 

Periods op Time 


NO 

TIME IN 

HOURS 

3% iicl 

1% NROn 

2% NaoH 

3% NTon 

20% 

ANTIFORMIN 

1 

1 

G8 

69 

58 

52 




G 1 

60 

5 2 

44 




*5 

50 

4 3 

3 7 

3 1 


o 

1 

5 ^ 

5 5 

4 6 

46 




1 

-) 1 

53 

4 5 

42 




3 

3 0 

33 

3 1 

3 1 



5 

2 8 

27 

20 

1 7 



n 

> 

1 

1G5 

15 4 

14 0 

15 1 

12 9 


3 

10 3 

101 

87 

8 1 



5 

9 5 

07 

7 3 

7 0 



7 

57 

5 ■) 

44 

4 2 



15 

2 7 

25 

24 

20 


i 

1 


73 

68 

GO 

48 


2 


60 

56 

51 

39 

5 

1 

— — 

79 

61 

4 8 



3 



55 

49 

4 1 


G 

1 



77 

6 5 

60 



3 



72 

60 

4 2 



5 



52 

4 9 

32 


7 

1 

65 

6 0 



41 


2 

b 1 

58 

— - 



2 5 


3 

5 3 

50 






0 

4 1 

43 





S 

-1 



42 

3 8 




i 



38 

3 5 




3 



29 

30 




“} 


24 

21 



0 

J 

__ 

83 

89 

7 5 



i 


80 

73 

7 0 

51 





74 

G9 

63 

32 


3 


67 

0 4 

49 1 



5 



52 

47 

4 3 


10 

t 



7 7 

7 2 

7 1 



3 


58 

5 1 

4 2 



5 



5 0 

4 2 

3 9 



24 

-- 

2 5 

1 7 

1 4 



In the couise of oui work we have met vith many suspects iVheie only a 
feu bacilli per slide were found or where many negatives were reported for 
the first few examinations, but they have without exception become frankly 
positive later 
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Table VJi reveals the reports on sev en such patients It is a romsricable 
check on the method One patient has been under observation for nine years 
but no tubercle bacilli were e\ei found by tlie older methods, yet he was 
found positive on the first examination made by this method 

In order to cheek the effect of various concentrating agents on tubercle 
bacilli, a senes of experiments were performed wliere the bacilli were exposed 
to varying concentrations suspended in 1 10,000 sodium bicarbonate solution 
for varying periods of time The results are charted in Table VIII 

In Table Vlil it will be seen that the antiformm treatment is much more 
detrimental than sodium hydroxide and that 3 per cent sodium hjdroxide is 
more detrimental than 3 per cent hydrochloric acid But iic feel that 1 5 per 
cent sodium hydroxide deshoys lery few tubeicle bacilli m the tune tequired to 
complete the test Tins is ohviouslj no compari^in of viabihtj following such 
treatment 


DISCUSSION \ND CONCLUSIONS 

We are confident tliat the system reported concentrates sputum as much 
as possible without appreciable destruction of tubercle bacilli The method is 
simple and can be used bj anyone in any laboratory We have oonstantlv 
borne in mind time saving devices This has been done to make the test as 
simple as possible and at the same time rapid because of the large numbers 
of daily examinations that we have to make 

Objections may be raised against the continued use of glassii are because 
of baoilh that may be eairied over This is not at all valid Ej cleaning 
thoroughly and bathing in chromcgemiseb ’ all organic material is destroyed 
Then the heating at 220° C for thirtj minutes destroys all aoid fast forms 
This last step alone is nearly sufficient We have heated six tubes in winch 
large numbers of bacilli v eie present and on examination after heating, found 
no acid fast baciUi 

We feel that Cooper s staining metliod has gained a peimaneut place in 
laboratory diagnosis We have' not found that it gives any false positives if 
used as the author prescribes and it surely renders the bacilli more distinct 
The question of actually increasing the bacilli in the digestion of sputum 
IS one that cannot be answered positively It seems from actual count that 
thej increase from two to many fold This has been done on carefully dmded 
sputum and after a count of many fields From the appearance of the bacilli 
it seems that actual division is talvjng place because tbej are so frequently 
found in “nodal” or vegetative forms and in pairs We must also not over 
look the possibility of a sprouting of the granular forms This does happen 
in certain specimens according to our own observation How general it is 
remains to he proved It may help to account for the meronsc in bacilli 
Furthermore, the diagnosis of old suspects seems to support this theory 

This method is obviously not intended foi sputum with large numbers 
of bacilh altliougli it is almost as simple As a method for the examination 
of suspects however it lias no equal at the present time 
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SUMMABT 

1 A piactical coiicentiation method has been desciibed that concentiates 
sputum moie than fifty times 

2 The important feature is autodigestion of the sputum with apparent 
increase of bacilli 

3 It approaches the accuracy of animal inoculation in the early diag- 
nosis of aeid-fast bacilli in the sputum 

Tlie autliois iMsli to express their gratitude to Misses Barbara Dolezal and Harriet 
Majeivski for their technical assistance 
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DISCUSSION 

Dr E D Downing — IVc still have to depend upon the tubercle bacilli for the absolute 
diagnosis of tuberculosis in the chest With all the impro'cmcnts in the x ray and in 
clinical methods, the ^\ork reverts to the tubercle bacilli Wc must be very careful about 
finding the tubercle bacilli We are getting sputum reports as positive in cases of 
bronchiectasis There seems to be some increasing source of error somewliere There seems 
to be some source of error in the eases they arc sending to us about other organisms in the 
sputum that will remain rod We teach our technicians that e\ on thing red is a tubercle 
bacillus we run into diplitheroid organisms In the sputum that are acid fast and we get a 
report of tuberculosis It is the same with textbooks giviug four or live different methods 
of staining It seems that these methods have sources of error m tliem Tins complaint 
IS not so much for doctors as it is for technicians 

For some time wo haie made routine cultures on Dorset s egg medium It is surprising 
that posaibl) one in ten you will get n growtli of tubercle bacilb in three weeks whereas 
aou let tho guinea pig run six weeks I doubt if there are man\ laboratories that make a 
routine culture In sanitarium work all the matenal that comes in to us we run through 
on Dorset s egg medium I was glad to liear Dr ^weanv speak of the live germs in the 
sputum Tlie latest impression is tliat these germs arc dead and that tJiej are not dangerous 
to other people I tlunk that is one of the most luiportnnt things that the tuberculosis worker 
has to impress on his patient tint tlicsc germs tliei spit up are alive nnd not dead 

Dr E E llngrage — Ue have a large number of indigent patients in the Unncrsity of 
Colorado dime Li the past wo Inie also had the large numbers attending the city clinic 
While we were taking care of tliat sputum work we found that the nntiformm concentration 
method was not satisfactorj In fact the late Dr Todd insisted that a proper selection of the 
particle of sputum to be examined was of more value tlian the antiformm concentration 
method nnd ho insisted that we spend tho time that we would devote to the concentration 
method in the proper selection of a caseous mass At tho present time we utilize a paper 
dish which wo coat with paraffin colored with lamp black With that background wo are 
able to pick out suitable particles with the saving of a great deal of time 

Dr Eohert A Kciltij — It seems to me tliat tlieso two papers are very timely from the 
economical point of new In laboratories with mauv routine requests for animal inoculations 
the substitution of cultural motliods which will giie as many positive results as animal in 
oculotions will mean a financial sanng Just last week I saw a bill for $127 00 for sixt^ 
ao\en guinea pigs 

Dr Henry C Sweany (closing) — In regard to tho technicians that do this work Wo 
ha\o two that liave been doing it for o\cr six vears I will put them up beside anjono else 
for speed and accuracy 

I did not mean that wo do nothing else but concentration tests Our routine work is 
earned on b> the routine smears ns usual AVe fed this concentration of the sputum tliat 
wo have attempted is bringing out more positives than ever before 
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Clinical Applications op the Principles op Photo-electric Photometry to 
THE Measurement op Hemoglobin t 


By Charles Sheard, Ph D and Arthur H Sanford, ]\I D , Rochester, Minn 


M any methods have been devised and used, both in leseaich and clinical 
practice, foi measuring the amount of hemoglobin in the blood Many 
critical renews and comparisons of these various methods have been made, 
and the advantages and disadvantages, points of accuracy and inaccuracy, and 
the like, have been pointed out and discussed It would appear to be of slight 
if any value, therefore, to rehearse much of vliat is contained in the literature 
on this subject 

The method of choice, so far as accuracy is concerned, is the determination 
of the oxygen capacity of the blood after the manner described by van Slyke 
One serious objection to this method is that each determination consumes con- 
siderable time, especially if check readings are made At best, therefore, one 
person can make, in a day, few determinations of oxygen capacity and hence 
of the amount of hemoglobin in grams for each 100 c e of blood The appara- 
tus and method are not likely to be used in a laboratory or institution desirous 
of making as a routine a large number of determinations on the content of 
hemoglobin Neither, on the other hand, is the small laboratory likely to be 
warranted in maintaining the necessary equipment and technical force 

Spectiophotometiic methods are veiy accurate when employed by those 
thoroughly familiar ivith and experienced in such optical procedures The 
investigations of Williamson, who used spectiophotometric methods in his 
i\ ork on the effects of age and sex on the content of hemoglobin, have been 
quoted frequently in the hteratuie and his data on the grams of hemoglobin 
for each 100 c c of blood have seiied as an excellent standard and basis of 
comparison Davis and Shear d have reported, within the last two years, their 
investigation on the spectrophotometiic determination of hemoglobin, making 
their readings at wav e-length 542 millimicrons using blood diluted 1 200 with 
a 0 1 per cent solution of sodium carbonate They report an average variation 
of 13 per cent from the determinations made by the oxygen capacity method 
of van Slj ke Kennedy also has described recently a method of usmg selective 
hght filters in connection with a Duboscq colorimeter in measurements on 

•Read before Tlie American SocleU of Clinical Pathologists Minneapolis Minn June 
0 102S 

tProm Ma>o Clinic Rochester Minn 

$T}ie author has applied for patent rights co\ering the use of photo-electric cells In the 
mfasuroHH'nt of hemoglobin and the general principle of the application of such methods with 
selective spectral Alters to the determination of the amounts of unknown substances in solu- 
tions This application for patent rights has been made In order to control the development 
accuraev and general ser\Jceabllitv of such devices so that those who acquire apparatus 
Involving tlie principles disclosed mav secure satisfactorv equinment Assignment of an> 
rights granted will be made to Tlic Vmerican Societv of Clinical Pathologists 
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hemoglobin Spcctropbotometnc methods are very accurate in general and 
the tcclmical procedures are fairlj simple but consideiable experience in such 
procedures is highlj essential All spcctropbotometnc methods suffer in ac 
curacy from retinal fatigue, condition of adaptation of vision and, in particu 
lar, from retinal sensitiveness and the inability to determine absolute equality 
of the t\\ 0 portions of the field under observation Some of these points of 
inaccuracy can be overcome only to introduce other sources of error which 
may be as great or even greater 

The simpler and commonly used clinical procedures and apparatus have 
been ciiticized for one reason or another chiefly, however, because of the 
vanabihtj of standards and the fact that such standards usually do not accii 
ratelv reproduce color in its three attributes, namely, relative lummositv 
(bnlbance), dominant Mavc length (hue), and purity (saturation) The Dare 
method, for example, u hile it is simple, is not accurate if the hemoglobin con 
tent IS above 65 per cent and determinations in grams of hemoglobin for each 
100 e c of blood cannot be made aecuratelj It is now almost umversallv 
agreed that hemoglobin should be reported in grams for each 100 c c of blood 
rather than in terms of ambiguous percentages nhich are based on some 
arbitrary standard taken as ICO per cent 

All methods in which the hemoglobin is converted into acid hematm either 
have very changeable standards or if such standards of glass are used, the 
color is not an exact match for the acid hematm Osgood and Haskins have 
devised an excellent acid hematm method, employing a colorimeter for pur 
poses of comparison Their artificial standard, however, while permanent, 
varies with temperature so that, at the time of each determination, the tern 
peraturc of the standard must be tal en and a table of corrections consulted 
in making the final calculations on the content of hemoglobin Newcomer’s 
method invoh es the use of a yellow glass filter and while it is one of the most 
commonlj used methods it suffers from the inherent difSeulty of color 
matching 

The ideal method obviously would be one which involves all the advau 
tages and points of accuracy and eliminates the disadvantages and sources of 
error of other methods Wliile such an ideal method, in every particular or 
detail, has not been reached by us in our investigations thus far, we believ c 
that we have devised and are now perfecting an ensemble of apparatus and a 
method of procedure which approximates in accuracy the oxygen capvcitv 
method of van Sljke and which ebminates the inherent difficulties of spcctro 
photometry, color matclungs, variability of standards and the lilce by the use 
of a sensitive mechanical eye, the photo electric cell This cell does not suffer 
from the sources of error and inaccuracy of the human eve or of different 
observing eyes We bebeve therefore that the application of photoelectric 
photometry to the determination of tlic content of hemoglobin affords a 
method which, while it mav appear complicated in its theoretical phases can 
be standardized readily and accuratelv am where and at nnv time is very rapid, 
and IS accurate (so far ns lesults thus far obtained indicate) to VMthin about 
4 per cent (as its raniimnl error) when compared with the findings bv the 
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AMde and 10 unn intciiial deptli or lliickiicss 'i'lie onh dinionsioii of! signifi- 
CfUice js that oi doptli, a\1ik‘Ii slioiild lio as KUiialfh iniifoijii ns possible in a 
group of absoiption cells Ailiicli A\onld bo used in a routine examination of a 
laige numbei of snmiiles of blood 

Electrical Ciicuiti — ^Fig 'i tontnuis adihtioiEil diagrninni.il ic skctclics of 
the electiical connections .iiul adjustments ioi both the illumination circuit 
and the photo electiic coll cutmt The souko of illumination A\ns operated 
on a six-Tolt storage cell sjstom, tuo such stoi.igo ooUs bung connected ni 
paiallel It is xerj essential that the xoltagc ncioss the lamp which serxes as 
the somcc of illuinin.ation be inaintained oonslnnl tbrougliont the routine of 
leading the deflections of the galxnnoiiutu intUidod in the jdioto ob'ctnc cell 
circuit 

Goniiol of Ciinnif in the Souicr of Illumination — Tlic potcufiometric 
scheme shown m Fig ‘J (*1) illusliatcs how tlnsin.n bo aooomplished A 4 Ixolt 
batteij (drv cells) is lonied in scries with nil range inilliaTiiinetor and a re 
sistunce of 100,000 ohms This 4 5 xolt li.itton is so onnimtcd is to bo opposed 
to the clectiomotixe foice of the mam 0 xidt batten llx imnns of the poteii- 
tiometric dexice, consisting of 200 ohms (coarse adjiistmoiit) and 2 ohms 
(fine adiustmcnt) in paiallel, it is possible to make adnistnuiits such tiial no 
flow of cuirent will be indicated on tlie iiiilh.imractci As Ion," .is a null read- 
ing of the milliamniotoi exists (which is determined b\ an occ.isional closing 
of the sxxitcli 111 the ciicuil containing the animeter, the 100,000 ohm resistance 
noxx" being eliminated), tbc operatoi is assured of Ibe fact Hint tbc xoltagc 
across the somcc of illumination (and thercfoie the current floxxing through 
the lamp, if the resistance of the lamp (ikimeiit romanis coustnut) is constant 

Control of Couhtancij of Ilhinunation — This dexice for the dctenumation 
of the coiistancx of xoltagc acioss the tcuuin.iK of the source of illuniiuntion 
hoxvexei, does not obxi.ate oi compensate for nnx xaiiations xxhich max arise 
m the ciicuit containing the photo electric cell and the high xoltagc batten 
Variations in this circuit maj occur because of electrical leakage, which inn' 
vary xxutb conditions of the weather, slight changes iii seiisituitx of the 
galxanometei .and the like This diflicuKx can be oxcrcoinc rcndilj bx taking 
some aihiti.aij value of deflection of the g.ihanomclcr in the photoelectric 
cell circuit (such as 400 min foi example, as m our work) when the absorp 
tion cell IS remoxed from its position in front of the selectixc speclial filter 
in conipaitment B If the lending of the galxuinomctcr is cither grcntci or 
less than the fiducial miinhci, the iiis diaphingm (compartment A) is eithei 
opened or paitiallv closed and so adjusted as to gixe a leading on the scale 
of the galvanometei appioximatelx equal (within a few inillnnetcis) of the 
aihitiaiilj chosen standard 

Galvanometer — The galxmnomelcr m the photoelectric cell circuit is a 
Leeds and Northrup high sensitivitj galx nnometer, No 2265 c, hnxing a ic- 
sistanee of about 550 ohms, a penod of about fouitcen seconds, an external 
ciitical damping of 20,000 ohms and a sensilivilx of nbont 1 ' 10''° nmpeic 
for each millimeter of deflection The piotectixc icsistnncc (Pig 3, B) 
amounts to sexeral thousand ohms (10,000 to 20,000 ohms) 
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tile absorption cell and contents to be phced in front of tbc selectiie filter oi 
HI the optical path of the source of illumination 

The photo electric cell, which proved most satisfnctoiv and very con 
stant was obtained from the Research Laboratories of tlie General Electric 
Company This cell has a light sensitii e coating of cesium Such photo 
sensitne substances uheu exposed to light, emit elections If the photo 
seiisitne film is connected to the negative terminal of the high voltage oi 
B battery (150 to 200 volts) and the mnei eleetiode is connected to the posi 
five teiminnl and the piioto eleetiic cell is then exposed to light the electrons 




Flff 3 — ^Dlacronimatlc sketch show/nff the electrical connections for keeping the source of 
Illumination constant and the electrical circuit containing the photo electric cell (p) 


emitted undei the ^ctlon ot the mcident light \mU flon througli the cell 
thereb> setting up a ennent which will be indicated by tlie deflection of tJic 
gih anometer 

Tlie selectne spectial filter which we hate used is Inown as 3 astman 
No 74 and is the same filter a<3 was used bt Shcard and Datis and also b\ 
Ivennedy in colorimetric methods for the determination of hemoglobin 

The absorption coll is of the t\pe commonly used for spectroscopic and 
speetrophotometne determinations Its dimensions aio 50 mm high, 30 mm 
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AMde aud 10 unn Jiitciiial deptli or thickness TIio onh dinionsion of signifi- 
CfUice js that oi doptli, Achu'Ii slioiihl ho as m match miifomi ns possible in a 
group of absoiption cells Acliich acouIcI bo used in a rontinc cxaniination of a 
laige numbei of snmiiles of blood 

Electrical Cvcuiti — ^Fig 'I tonlnnis additional diagrninniatic cikctches of 
the electiical connections .iiid adjustinciits ioi both the illiiinination circuit 
and the photo electric coll cutuit The souico of illninination A\ns operated 
on a six-volt storage cell sjstoni, tuo such stoi.ige oolls being connected in 
parallel It is Acrj essential that the Aoltngc acioss the lamp which series as 
the somcc of illumination be maintained oonstnnl throvighout the routine of 
reading the deflections of the gahnnonutci included in the jihoto ob'ctric cell 
circuit 

Goniiol of Cvrinit in the Souier of Illumination — Tlic polcutiometnc 
scheme sliow 11 m Fig ‘J (*1) illusli.ites how tliismai bo accomplished A 4 "lAolt 
battel j (drv cells) is loined in scries witli a 1 3 range iiiilliamnietor and a rc 
sistnnce of 100,000 ohms Tins 4 5 rolt ballon is so cnninetcd is to bo opposed 
to the clectiomotnc foice of tlio mam 0 colt batten ]5\ nuans of the poten- 
tioraetric device, consisting of 200 ohms (coarse adjustment) and 2 ohms 
(fine adiustmcnt) in parallel, it is possible to make adpistmints such tiiat no 
flow of cuirent will be indicated on tlie milhamractci As long as a mill read- 
ing of the niilliamniotoi exists (which is determined b\ an occasional closing 
of the switch ni the ciicuil containing the ammeter, the 100,000 ohm resistance 
now being eliminated), the operatoi is assured of the fact that the voltage 
across the somcc of illumination (and Iherefoie the current flowing tlirongli 
the lamp, if the resistance of the lamp (ikiment remains constant) is constant 

Control of Conhtancij of Illnmniation — This dc\ico for the determination 
of the constancA of Aoltage acioss the tciminals of the source of illnmniation 
howcACi, does not obviate oi compensate for nnv vaiiations which mnv arise 
m the ciicuit containing the photo electric cell and the high voltage batten 
Variations in this circuit maj occur because of electrical leakage, which ma' 
vary with conditions of the weather, slight changes m sensituitv of the 
galv anometei and the like This difficultv can be overcome rcadilj bv taking 
some aibitiaij value of deflection of the gahanomclcr in the photo electric 
coll circuit (such as 400 mm foi cvamplc, as m our work) when the absorp 
tion cell IS removed from its position in front of the selective spcclial filter 
in compaitment B If the lending of the galvanometer is cither grcntci or 
less than the fiducial luiiiibci, the iiis diaphingm (compartment -1) is eithei 
opened or paitiallv closed and so adiustcd ns to give a leading on the scale 
of the galvanometei appioximateh equal (within a few millnnetcis) of the 
aihitiaiilj chosen standard 

Galvanometer — The galvanometer in tlie photoelectric cell circuit is a 
Leeds and Northrup high sensitivitj galvanometer, No 2265 c, having a ic- 
sistance of about 550 ohms, a peiiod of about fouitceii seconds, an external 
ciitical damping of 20,000 ohms and a seiisitivilv of about 1 ' 30*'° ampeic 
for each millimeter of deflection The piotectivc icsistancc (Pig 3, B) 
amounts to several thousand ohms (10,000 to 20,000 ohms) 
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PKEPABATION OF THE SAMPLE OF ^LOOD 

We ha\e tried various dilutions of blood and \arious types and tbiot 
nesses (internal depth) of cell Expeiience indicates that the following simple 
technic is entirely satisfaetorj The blood must be laked and the resultant 
solution of blood (in w hieh the hemoglobin is wholly oxj hemoglobin) must bo 
■very clear Therefore, the proteins must be kept in solution A 01 per cent 
solution of sodium carbonate is a satisfactory diluent To cover the lange of 
grams of hemoglobin (extending from conditions of polyojthemia to severe 
anemia) it was found, after many trials, that a dilution of 1 200 was satisfac 
tory in that such a dilution of blood afforded a sufficient range of readings on 
the photo electrie hcmoglobmometer when absorption cells of 01 oc thick 
ness were used Such a dilution can be made by adding 0 1 c e of whole blood 
to 20 c c of 0 1 per cent solution of sodium carbonate The diluent is carefullj 
measured with a burette and placed in a smtable container We make use of 
50 c c lipped centrifuge tubes for this purpose such containers make the 
filling of the absorption cell an easy matter The pipette in which the blood 
IS drawn obiiously must be accurate wc use a serologic pipette, giaduatcd 
111 thousandths of a cubic centimeter, drawing the blood (taken from the 
\ cm) exactly to the 0 1 c e mark All blood is carefully wiped from the 
outside of the tip of the pipette and the contents blown at once into the 
solution of sodium carbonate The pipette is washed out four or five times 
by draw mg up and releasing the diluting fluid The blood is laked mstantlj 
by shaking the tube for a few seconds The solution of blood is then ready 
for insertion m the cleansed absorption ecll and for obtainmg the reading on 
the scale of the galvanometer m the circuit of the photo eleotrio hemoglobin 
ometer 

OENEKAL PnOCEDUBE 

Bv way of outlining the routine of procedure which we have adopted we 
maj svj that the blood is dravrn and diluted m the manner described in the 
preceding paragraph The sample of diluted blood is placed in the ahsorp 
tion cell This cell and contents arc then ready for insertion in a suitable 
containing block so that they rest directlj m front of the selective spectral 
filter When the necessary adjustpients of the illummation circuit have been 
made and the fiducial reading of the galvanometer secured (with no absorp 
tion cell present), the sample of diluted blood is inserted in the instrument 
and the galvanometer deflection which measures the amount of transmitted 
light, IS rend and recorded From the chart showing the relationship be 
tween the grams of hemoglobm, as determmed by the van Slyke apparatus 
and method and the deflections of the galvanometer, the grams of hemoglobin 
for each 100 c c of blood are read off and recorded 

Tbeobv op the Photo Bleotkic Photometeb and SPEornopnoTOMETEr as 
Applied to the Quantitativx Determination- op Hemoolobin 

In the presentation of the theoretic and practical principles underlying 
the apphcations of the photoelectric photometer to the quantitative deter 
mination of hemoglobm, it is fundamental that the laws of speotrophotometry 
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be piesented c'liul discussed, since botli methods afloid a means of measuiing 
the tiansmitted (oi unahsoihed) light that passes thiough am solution under 
test A fuithci lenson foi the picseiitation of the facts uudeihing spectio- 
photomelry is tlie use mo haee made ol this melliod In Mae of checks on tlie 
detcnninations made Milh the snii Shke .i])]iaintus and the emploMuent of 
these spectiophotometiic delei minations in realuatmg the readings of the 
plioto clectiic hemoglohinoinelei 


SPECTROl’lIOrOMl TRIG DUri UMINAriONS Ol HIl AlJsOltl TION OI UIIAjTI I) imOOD \M) 

or Tim TltA^sMIssIo\ or Tiir srifTiien i ilti it 

In h^ig 4, Cuive 1, is shown the two o\\ heinoglohiii hands of blood, the 
alpha hand with its center at 578 millimiei ons and the hi ta hand with its 
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Z Tranf/tf jai*n 

I’ig 4 — Specti ophotomotric data *!ho\vlnp the ox^hcmo^,lohIn (Cunc 1) the ti nn'«inl‘e'ion 

of the spcctnil flUci (Curve {) and the tranMnds«;ti)n of th< llltir x 1 (Cur\L 2) 


ceiitci at 542 inillimitioiis Ciutt I ^uts the bpctli ophotometue ciiixc of 
light tiansmitted bj the specti al tiltei whicli eould he obtained commeicialh 
(and hence easih leplaced) and which had the closest appiOMination to oi 
was the eounteipait oi the ahsoiptioii /one of the beta hand of o\sheino- 
glohin Curve 2 contains the data of Cuicc 3 multiplied he foui Tins has 
been done to show" the extent of agieemcnt (oi disagiecment) oi the maximal 
point of tiansinission of the filtei and the inaxiinal point of ahsoiption as 
shown 111 the beta hand of oxvhemoglohin The ni.ixiinal ti ansmission of 
the filter lies at 530 niilliniicions , that of the beta hand at 542 inilliinicions 
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The hand of light tiniismitted by the fiUei is not commensuiate uhollj in 
shape 01 maximal point with the beta ibsoiption baud and to tliat extent uiaj 
be the sovnee of some diseiepanej and the cause of part, if not all, of the 
percentage eriors obtained in the use of the hemoglobmometei 

Spectrophotometry has the ad\antagc that all readings on the spectral 
tiansmissiou of various samples of blood can be made mouoehiomatienllj and 
at 542 millinucrons for example This uas done by Williamson and again bi 
Davis and Sheard 

The illumination passing through the sample of blood and the light filter 
and enteiing the photo electric cell is theicfoie, not monochromatic in char 
acter but is limited to a spectral region deteimmed by the percentages of 
tiansmission of light bi the blood and by the sclectnc filter when taken to 
getlicr Such percentages of light transmitted for ^a^ous wavelengths bi 
file combined solution of blood and the filter can be calculated flora the 
Clines of Fig 4 The spectrophotometnc data on a certain sample of diluted 
(1 200) blood (haamg approximatela 15 gm of hemoglobin foi each 100 cc ) 
and the corresponding data on the combined transmission of the same sample 
of blood and the filtei is cxpenmeutnlli dttermincd arc shomi in Table T 

Table I 


In Coluhn B Are bnoivN tiif Spectrophotometric Readisgs on a Giten Saeiple or Blood 
(Dilution 1 200) and in Coldmn C tue CoiiBmrD Tkvnsujssjon toti Blood \nd 
Filter dob thf IV we LtNOTUb (in Millimicrons) Given in Colujiv A 


A 

B 

0 

S-jif - 

_ _ 45 

- - - - 20 

55 


_0 

5o0 - . 

6 

- - - - 20 

S48 


30 

545 

- 32 

- - - 30 

542 


0 

540 

- •'1 

- 3S 

538 


45 

63S - , 

- - 

- _ - - 50 

533 


1 o 

530 - 

_ _ . - - 47 

^0 

528 


SO 

^2o 

_ _ — _ ~ «>4 — 

SO 

523 


SO 

u20 - 

- , _ > _ 5a . 

- - _ _ SO 

518 


75 

oU - _ 

bu 

_ 00 

512 


30 

510 . - 

____ -64 - - 

- - _ - , 10 


These experimental data shon that the greatei poition of the radiant 
energy transmitted by the combination of sample of blood and filter lies in 
the region of 540 to 515 millimicrons, uith a maximal lainc at 530 to 520 
millimicrons 

Theoretically, matters might be improicd if one could use monochromatic 
radiation of a w aa e length approximating the waa e length of 542 millimicrons 
The green line of raercurv fnlfilh these conditions, hut the difiicuUies incurred 
in keeping a niercun lapor lamp constant m operation and hence in ilhnmnat 
ing power, and at the same time of getting sufficient ontrgv to operate the 
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plioto-electiic cell \\itlioxit usm^; .i of lupliost scnsituit} 

(such as a Coblcnt?) lathcr iiile out tins possibilit\ 

Tlic other iiioclc of atbach js to (lc\elop a filter •abicli Mill more closch 
approximate the ideal Tins mc aic endear oiin" to do 

■\Ve again state that the combined use of spectral filter Eastman 74 and 
diluted blood gnes us the closest practical approach to an illumination ot 
the photo elcctiic photometer Mith monochromatic radiation and that the 
photo electi 1 C photometei, uiidei these ciicumstaiices, summates the eiiergi 
of the incident light contained in a lathcr nairon spectral region 


THE nLEmONbllir IUTMIIV com INTltATlONS 01 ‘-OEETIOXS VXD Till 
AMOIjNTS 01 TUVXSMITTID ElOHT 


The piiuci]iles oi spceti ophotonictri .is applied to the determination of 
the amount of a suhstance in solution can be obtained from textbooks of 
physical chemistn, phjsiologj, oi in the liteiatiire in mIiicIi applications of 
such principles have been made Bricflv, however, the sMiibol c is used for 
the coefficient of extinction, so that if D, is the dcjith of solution reepnred 
to 1 educe light of a given wave-length to one tenth its value, thru the ext me 
lion coefficient foi this w ,iv e-lengt li is 





(1^ 


In practice, it is the intcnsitv (I) of the light which is measured It is 
more convenient to use a constant thickness of solution and to measure the 
mtensitj' of the light that has passed through this than to van the thickness 
of the absoibing lavei This lelatioiiship is oxpiesscd in Lambert s law 


If D IS kept constant (s.ij D = 1 cm , as in our work), then 
£ = — log I - ______ (3) 

From Beei ’s law, the .absoiption of light is diicetlv pioportional to the con- 
centiation , that is, 


_Ei_ JL. 

c. ^ - - - - 

It follows, therefoie, that 

ti _ Cl - log I, 
£, C, log I; 


(- 1 ) 

(l) 


Hence, the concentrations (as, for examiile, relative amounts of hemoglobin) 
.are directly proportional to the negative logarithms of the unabsoibed light 
If, therefore, the grams of hemoglobin per 100 c c of blood and the 
spectrophotometiic reading for a given solution of blood for a given wave- 
length of light (say, 542 millimicrons) are known, then it is possible to calcu- 
late the grams of hemoglobm of an unknown sample from the combination 
of the laws of Lambert and Beer given in equation 5 Since successive dilu- 
tion IS equivalent to corresponding i eductions in the amount of hemoglobin, 
it follows that if dilution is plotted against the logarithmie vmlues of the 
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spectrophotonietric readings, a lineai relationslup should be found to exist This 
IS shown to he the case in Cur^e 1 of Fig 5 The percentage of accuraej is 
all tlmt could be desired 

THE REIiVTIONSHIP BETWEEN CURRENT AND ILLTJMIN VTION IN THE PHOTO 
ELECTRIC photometer 

Fig 6 demonstrates the fact that the illumination (I) received bv tlie 
photo electiic cell is directh proportional to the current {A) set up in the 



circuit containing the photo electric cell and gahanometer provided tlie volt 
age remains a constant Hence, 

A = ia __________ (C) 

If the current in the lamp which serves as the source of illumination 
(Fig 2, A) remains constant^ then the current in the galvanometer in the 
photo electric photometer will depend on tlie amount of light which is trans 
nutted bj the combination of sample of blood and spectral filter Since the 
amount of light thus transmitted in the spectral region selected is dependent 
on the concentration (C) of hemoglobin in the sample of blood used and 
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since the laws gOACining coiicenlialions of niatoiial in solutions and amounts 
oi tiansmittcd light indicate that 
C, ^ — log Ii 
C; — log ]; 

it follows that 

C, — log I, ~ log A, 

_-iogTr^ - \orK — ^ ^ 

This IS shown to he the case expel iinenfalh in Curie 2 of Pig 5, in which the 
same dilutions oi hlood as had picMoush hotu ox imined spcctiophotometi i- 
calh (Fig 5, t'uiM 3) weic tested with tlic photo electiie photomctei 



Fir 0 — Cur\e<; sliowlnp: that for i Rl\in ImpiO'-^oil aoltuai the iilntlonxhlp hilwnn IlUinilm 
tion and current (mlcro-ampercs) In the circuit contnlnlnK the photo electric cell W llntiir 

CORRELATION ISErWLEN GRAAIS OI HI MOGl ORIX \S DUrLU MINED IH Till ^ AN SEX IvF 
SIETHOD, THE SPrCTROnilOTOAU Tl R AND THE PHOTO FEl CTRIC 
nExiooi,oniNOJirTEE 

The oxygen eapacitx' method of xan Shlce gnes, bx simple calculation 
and wuth a piohablc eiroi oi about 1 per cent, the giams of hemoglobin foi 
each 100 c c of blood Let the xaii Slxkc leading be indicated bx V Then 
xve hax'c the coii elation of grams of hemoglobin as determined bx the xaii 
Slyke method, the spectiophotometei and the photo-elcctiic hcmoglobinom- 
eter gix’en bx the equation 

V, _ C, — log Ii — log Ai 

Vo Co — log I2 — log Ao " " " " 


( 8 ) 
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EtPERIMENTAL RESULTS 

During tlic course of these investigations v, e have examined a large num 
her of samples of blood at a constant dilution of 1 200 by the van Slyke, 
spectrophotometnc and photo eleetiic photometric methods Comparisons of 
experimental data -with the results predicted by theor\ ha\e formed a con 
siderable portion of our experimentation for the reason that Tve were cogni 



Pfg — Curve showfnff that a linear relationship exists between fframs licmoslobin 
determined by the van Slyke method end the spectrophotometrJc percentage tftaaamlawfons 
plotted logarithmically 



rig 8 Curve showing the linear i lutlonship between Brains hemoglobin and the photo electric 

hemoglobinomeler readings plotted on a logarithmic scale 

zant of the possible sources of error m mattcis of dJution readings on the 
spectrophotometer, inconstancy and apparent ianabiht\ of tlie readings on 
the photo electric photometer lack of monocliiomatism of illumination in the 
photo electric photometer and the like Hadieal disagreement betiveen theo 
rctic and practical results led to consistent and careful checking and lanous 
attempts at minimizing or eliminating such errors Tlicsc attempts to cull 
out sources of error hare resulted in the adoption of the folloning criteria 
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1 Dilutions of the blood in the latio of 1 pail blood to 200 parts of 
diluent (0 5 per cent solution of sodium caibon.itt) 

2 The adoption of an arbitiai-j oi fiducial gahanomctric deflection, mak- 
ing such adjustments of the iiis diaphiagm placed in front of the source of 
illumination as uoiild gne this arbitiarih'^ chosen gahanomctiic reading when 
the absoiption cell iias icmoicd fiom the instiumcnt and the potentioractric 
device connected to the light source indicated a null riading on the milli- 
ammetcr 

Figs 7 to 10 inclusnc coni am data obtained b\ the three methods used in 
these nuestigations The samples of blood used vcic selected so as to co\cr 



Spcclro^holoTnclric Readmge 

Fie 9 — Cui\c*5 ‘?llo^^InK the oxpcrlmontulh determined rclnllon helwci-n Kiams of heniofrlobln 
and the spcctrophotnmctrlc icadln?rs fox Munples of blood (dUnllon 1 -W) 

a leasonablv vide lange of values oi hemoglobin In the results shown m 
Figs 7 to 10, pieparation and dilution of the blood samples was made bj a 
technician in the laboratories, the leadings on the photo-hemoglobinometci 
weie also made by a technical liclpci m the section of pin sics The lan Slykc 
and spectiophotometiic leadings ivcie made by peisous experienced in these 
fields Theiefoic, it is to be presumed that the 1011 Shke lalues (which aie 
taken as the standaid) and the spectiophotometiic readings aic as accuiatc 
as are likelj'- to be obtained The loutiiie dilution of blood and the matter of 
readings on the photo-electiic photoraetci, on the othei hand, appioximated 
oidinary woiking conditions wdiicli should impiove in accuracy as those who 
work with them impiove in skill As a mattei of fact, how'cvci, an inspection 
''e lesults obtained by eithei the specti ophotometer 01 the photo-electric 
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hemoglobinometer, ^lien compared ■with the values on the van Slyhe appara 
tus, sho'ws that the percentage error by either method is not in excess of 4 per 
cent and a'verages less than 2 per cent for the group of readings shown (if 
snch an average is justifiable and means anything) 

The test of the accuracy of either spectrophotometrj or photo electric 
photometry as applied to the determination of amounts of hemoglobin lies in 
equation (8), that is, 

V,__ C, — log I, _ log A, 

V " C — log I — log A 

The relationship between concentration ("van Slyl e) and amount or percent 
age of bght transmitted in a gi\cn spectral region by ■Narious concentrations 
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FIs' 10 — Curves showing tho expcrJmentallj determined relation between grams of 
hemoglobin and the readings of the photo clcctiic hemogtoblnometcr for various samples of 
blood (dilution 1/ 00) 


of hemoglobin is such that 'll! points plotted should be on a straioht line when 
concentrations are plotted against the logarithmic aalucs of the transmitted 
bght Figs 7 and 8 show how closely theory and practical results agree 

For routine worl however it would appear to be more advantageous to 
make charts in which logarithms were ebmmated Figs 9 and 10 therefore, 
contain the \alues determined spcctrophotomctncalh and with the photo 
electric hemoglobinometer plotted as abscissae and the determinations of 
grams of hemoglobin by the ^an Slvkc method as ordinates In drawing the 
cur\es, no regard for theoretic considerations has maintamed but an attempt 
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has been made to dia'\\ a cur\c (oi cuiacs) A\]ncli ■would include the largest 
numbei of points Tlie sliglitlj cuiied lines in both chaits nioic closelj ap- 
proximate the theoietic foim of curie, although it is possible to make dctci- 
minations of grams hemoglobin iiitliin tlic langc of the cbait (17 to 8 gm ) if 
straight lines aie drawn thiough the laigcst number of points possible To 
make the final chait and to diaw in the nearest thcoreticalh coriect and most 
applicable e\pciimental curie recpiiies tlie accunniiation of a considerable 
amount of data, pailiculaili coiciing the additional langes of poll ci tlicmia 
and seieie anemias 

In the case of the cuiies of Figs 9 and 10, iic haic indicated the percent- 
ages of eiioi, taking the lan Slikc i allies as standauls, with itfcicnce to both 
the cuiied and stiaight lines diawn in the diagi.ims These two chaits (Figs 
9 and 10) constitute a fan lepiesentation of the ncciiraci of the spectro 
photometer and of tlie jihotonietiic heinoglobinonieler within a range of 17 to 
8 gin of hemoglobin 
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Table II contains collected data legaiding the se\, ago led blood cell 
count, Dale reading, lan Shke, spcctiophotometiic and photo electric photo 
metric leadings, and peicentagcs of ciior in a gioup of routine cases during 
the two wmcks piioi to the prcpaiation of this papei 

SUMMARY 

An outbne of the data we have piescntcd in this papei is as follows 
1 A biief discussion of vaiious methods of deteiraining the peicentagc 
01 grams of hemoglobin and then souices of eiror 
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2 A description of a new t'\pe of instrument, tlie plioto electiic hemo 
globinometer, for tlie accurate and rapid deteimination of hemoglobin ex 
pressed in grams for each 100 c c of blood 

3 Complete details regarding the modus operandi of the photo electric 
hemoglobinometer 

4 The theoretical considerations in\ohed in photoelectric photometrj 
as applied to determinations of hemoglobin indicating that the readings on 
this instiument should follo^\ the Ians of Lambert and Beer 

5 Experimental data obtained by the \an Slyke, spectrophotometer and 
photo electric hemoglobinometer and their comparison 

G Data substantiating the belief that the photo electric hemoglobmometer 
mil permit of the determination of grams of hemoglobin within less than 5 
per cent of the van Slyke determinations which ha\e been used as standards 
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DISCUSSION 

Dr TFm G Exton — Maj I sa> that I have neier pro ented a hemoglobin method I 
lm\e presented a general method of colorimetry which is applicable to many tilings besides 
hemoglobin Its applicability to hemoglobin is demonstrated of course by the fact that Dr 
Sheard employs mj method of colonmetrj in his method of determining hemoglobin Dr 
Sheard commented on the straightness of the lines m the charts which is somewhat char 
actenstic of the extinction method 
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I -want to saj that I thmh Dr SUcard’s mclUod la particullrh beautiful My cxtinc 
tion nitthod Iiaa tlic defect ol \ irjiiif; uifh cliftirint ob=enrr‘-, and tliia defect Dr Shcard 
has overcome bj cinploMUfc uith it what he calls the electric oje Certainly nothing could 
be prettier in theory 

Dr F n Sondern — Dr Eaton has pronii'-cd us consider iblc relief and while I hope 
to live to see this I must saj mv patience is beginning to weir I hope we will not haic 
the same experience with tins new apparatus If aou can gi\c u-. sonu sort of idea as to 
how much patience we will liaic to have wo would appreciate it 

Dr Charles Shcard — The apparatus is still in the cxpcnniental stage The model 
which we haio used in obtaining the results contained in this paper can be improved upon, 
and wo are hoping to do tins in the near future If anj patent rights are granted thev 
will bo assigned to this Socictv The onlv reason for desiring such patent rights is that wo 
want instruments, when thej arc placed upon the marl ct, to be as accurate and serviceable 
as possible M'c hope that wc inav have a satisfactory instrument, suitable for use in nnv 
laboratory, ready within the next vear 

Dr TTm G Exton — If Dr Shcard 's experience is at all like mine, I am sorrv to Imvc 
to tell him that when he begins with the apparatus m ikers ho will find Ins troubles havn 
yust begun 

Dr A n Sanford — Dr Sondern has liad cxperienLO with phvsicisfg before Dr 
Shcard has proved to himself that he is right I hope that it will be pnictica! to make 
standard instruments that can be used in institutions 

Dr Alvin G Foord — May I nsk if anvonc has used oxalatcd vinous blooilf There is 
a slight dillcrcnco in capillnrv or venous blood in the Inmoglobm vnlui 

Dr A n Sanford — "Wo tried oxalatcd blood The trouble with making dilutions of 
oxalatcd blood was that there seemed to bo a sedimentation f ictor that enterid in It would 
bo possible I believe to use oxalatcd blood if vou were willing to take into consideration the 
slight error duo to sedimentation Mo used whole blood drawn from the vein and made 
tho dilutions at once using a 0 2 c c pipette gmdiiated in tliousamltli' Draw the blood to 
the Dice mark, wipe ott tho tip, dilute in 20 c c of sodium carbonate to m iko a good 
clear oxyhemoglobin solution free from fibrin precipitate 
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REPORf OP THE COMMITTEE ON NECROLOGY 


pATE has been \ery unland to the American Societj of Clinical Pathologists 
m robbing us, uitliin the past year, of six men who had been valuable mem 
bers of our organization and whose absence from our ranks will be greatly felt 
It IS not alone tbe oomparativelj large proportion of death loss that we deplore, 
but the high quality of the men who were snatched from our midst by the 
Grim Reaper and which gives us greater cause for sorrow 

The mournful news of the death of our Vice President, Lient Colonel II 
J Nichols was made more poignant a few days later bj the untimely demise 
of a promising young member. Dr Dean N Beacom of Denver Another sad 
demise was that of jonng Dr Reed Rockwood of Baltimore In January of 
this year we lost the beloved author of the most popular textbook on Clinical 
Pathology, Dr James C Todd of Boulder 

The greatest blow to the Society was the sudden death of our valuable 
secretary and cofounder of the American Society of Clinical Pathologists, 
Dr Ward Burdick His spirit stiU hovers over our meeting and hardly an 
ofScial action is taken but what our minds revert to the memory of him who 
by his gentle presence ehcited the love and esteem of all his feUow members 
It IS also our sad lot to record the passing of Dr Charles B Simon, who 
through his textbook on Clinical Pathology started many of our members on 
their successful careers in this specialtv 

The Committee presents herewith an obituary and some biographical data 
of each of our depaited fellow workers and requests that suitable resolutions 
of condolence be sent to their respective families 

Committee on Neoroloot 

Philip Hillkowitz, Chairman 
Prank W Hartman 
Robert A Keiltt 
Charles C W Judd 
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LIEUTENANT COLONEL HENRY T NICHOLS 


L ieutenant colonel henry J NJCHOLS ditd at Panama Sei)tomI)('i 

3, 1927, after an opei.ilion lor airpcndicitis Ho ^\as born in ^Idnankce 
"Wasconsin, ilay 21, 1877, and appointed in tlie Medical Coips oi tlie Ainn 
from Ncm York, June 20, 1900 He w.is HA ’99 and AIM ’01 of Yale and 
graduated in medicine at the T'nneisit\ of Pennsih.inia in 1904 After pass- 
ing tlirougli the lonei grades lie becanu Ijientenant Coloiul Inne 10, 1920 
having also held this grade dm mg the Moild War 

Colonel Nichols vas one of the most distingnislu d seientific men in the 
Jledical Corps He was Assistant Hnef toi of Laboiatoiies ot the Aim\ Jledi 



InniNWT Coiosri J1im\ T Nieiiois 

cal School, 19111914, and Director, 192I-1920 His name is associated with 
that of Russell m the dei elopment and pei feet ion oi t^phoId immiini/ation 
He was an emineut s^ philologist and A\as a pioneer in the intiodiiction of the 
use of salvaisan m Ameiica He had been President of the American Socict% 
of Tropical Medicine and was Editoi of its Journal up to the time of his de- 
paiture for Panama, wheic he was, at the time of his death, IMedical Inspector 
of the Depaitment 

He w'as the authoi of the woik Gwiiicis tn Infcciwu<; Dibca<tc<i, and of 
many valuable contributions to peiiodical medical liteiatiiic He was a mem- 
bei of the Phi Beta Kappa fraternity 

Di Nichols was a Chaitei Member of the American Societi of Clinical 
Pathologists, and at the time of his death was Yicc-Piesident of this oiganwa- 
tion 

His loss IS gieath mourned bi om Fellows 
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DEAN NOLON BEACOM, ilD 


T^K DEAN N BEACOII died suddenly at liis homo m Den\er, September 
6, 1927, from a pulmonary hemoiihage He had been in apparent good 
health and his sudden demise came as a shock to his manj friends and asso 
ciates 

Dr Beacom uas born m Blandisville, Illinois, November 1, 1894 He at 
tended the various public schools in that legion, and finally giaduated from 
the Western Ulmois State Teachers College 

Shortly after this he came to Colorado for his health Making his resi 
dence at Boulder he attended the University of Colorado, first m the Liberal 
Arts College from Mhich he leceived the degree of Bachelor of Arts, and in 



Dean Isoion Beacom MD 


June, 1922, he giaduated fiom the School of Medicine The follouing jear he 
spent in the Agnes Memorial Sanitarium In September, 1923 he became as 
sociated with the Department of Clinical Pathology of the University of Colo 
lado movung to Denver with the opening of the new buildings of tlie School 
of Medicine m September 1924, and had continued in this position to the dav 
of his death 

He belonged to the hledical Socictj of the Citj and County of Denver, the 
Colorado State Medical Societv was a Fellow of the American Soeictj of 
Clinical Pathologists and i\as Secrctarv of the Colorado Soclet^ of Clinical 
Pathologists He aUo belonged to the Alpha Tau Omega and Phi Rho Sigras 
fraternities, and was a Blason 

His death is greatlv mourned bv our incinbers 

—E H iU 
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CHAELES EDMUND SI JION, M D 


D r CHAKLES EDMUND SIMON %\as <i Chaitci Mcmbci of the Amcucan 
Society of Clinical Pathologists and at the tunc of his deatli held the pro- 
iessoridl chair of the Department of Filtrahle Viruses at the Johns lIopKins 
School of Hygiene and Public Health 

He was born in Baltimoie, Maijland, Septembei 23, 1866, and died at his 
home in Baltimore, No\ ember 8, 1927 He tame of substantial Teutonic stock 
His parents consideied that education m this country vas inferior to the Gci- 
man sjstem In consequence his cntiic prccollegc education iias obtained in 
Geimanj He studied in both Baden-Baden and in IIniio\cr 

The opening of the Johns Hopkins Uniicrsitj in his home citj at ti acted 
him theic in his eighteenth jear He took his BA in 1888, majoring in the 
sciences and particulaih cnjoiing the noik of Mai tin’s classes He began 
his medical comse at the Unneisitj of Pennsihania Tlicie he attracted tlie 
attention of that keen seekci of talent, AVm Osier Arrangements Mere made 
for the completion of the prcsciibed medical cmiiculuni at the Unl^c^sIt^ of 
Marjland, -uhere Simon’s degicc of MD i\as gi anted in 1890, while simulla- 
neouslj he sened Dr Osier on his Medical Scimcc at the then newh opined 
Johns Hopkins Hospital Hcic his oppoitunities were ^allcd lie woikcd in 
the neurologic dispensaij lie worked on the waids But most of all lie was 
attiacted by the laboratoiv elucidation of diseased states which lie cncoun 
teied Oslei wms quick to appiecialc this and acting upon his adMce Simon 
spent a jear oi moie in Pans undci Gautier and in Basel undei Bunge It is 
piobable that the hope of an appointment to the teaching staff of the Johns 
Hopkins Jledical School was entertained bj Dr Simon, but he letuincd from 
abroad with his Swiss biide to assume duties for which pronsion was not 
made 

Disappointed in this expectation, he i enounced a teaching caiecr and cn- 
teied private practice For this he had little stomach, though lie soon built 
up an active following and did much good woik as a gastroenteiologist The 
lure of teaching wms strong, howeier, and he drifted back to Hopkins and 
worked faithfully theie in the laboratories All this time he was working 
indefatigably at all odd moments on the production of Ins text, Ghmcal Diag- 
nosis The first edition of this appealed in 1896 In the quartci ccntul^ fol- 
lowing, nine subsequent editions made their appearance Each presented all 
important new developments in the science of clinical pathologv In clarit\ 
of expression, in arrangement of subject matter and explicitness of diicctions 
it has few competitors It is a standard text in eveiy sense of the word 

The ten yeais following the appeaiance of the fiist edition of this woik 
was a decade of discouiagement and ill health, duiiiig which he led a most 
sequestered life ’Ihe de^elopment of fixed feais unfitted him for caiiymg 
the bmdens of his piivate piactice His work at Hopkins was abandoned 
He was forced to live depin ed of all normal human contacts The summer 
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daj s in the open or on a boat on No\a Beotia w aters bi ought back some health, 
but the eary months of winter again would sap his little store of vigoi The 
uaprodnotiveness of this period iteiglied upon him It was Dr Osier, the stu 
dent of men as well as medicine who soUed the problem He suggested that 
an old stable on the property occupied by Dr Simon be converted into a diag 
nostic laboratory Note the aapienoy of that suggestion The element of hope, 
the element of occupational thcrapv, the element of the pioneer were all rolled 
into one It was planted in the soul of one naturally imbued with enthusiasm, 
and the will to do great things This began what was probably the first pri 
Tate venture of the sort attempted in this country In this laboratorv he and 
his wife spent much time domg not only the ever increasing volume of work 
submitted to him by local and distant phy sicians, but also investigating prob 
lems of more purely scientific value Numerous contributions on many top 
ICS emanated from this humble stable Here, too, he won for himself a country 
wide recognition in this field of endeavor Most of all he began to come out 
of his state of retirement and seclusion 

The old fever of the teacher fired him At first it was a chosen few ear 
nest students, who, wishing to perfect themselves in cliracal pathology and 
establish laboratories elsewhere, came to learn first hand from this pioneer 
Later lie accepted invitations to yom the staffs of several local hospitals, organ 
inng their laboratories and stimulating their bouse staffs to greater endeav or 
Finally in about 1910 be burst forth in full swing as a teacher He became 
Professor of Climcal Pathology at the College of Physicians and Surgeons, of 
Baltimore In 1915 with the merger of tins school with the University of 
Maryland, his medical Alma Mater, he assumed charge of the department in 
the combined schools His enthusiasm m the work, his interest in the indi 
tudual pupil and his assistants, together with Ins masterly comprehension of 
Ills subject made him a teacher of rare quality 

In addition to this teaching, he invariably had some laboratory research 
under wav, the results of which he (alone or often generously including some 
of his assistants) pubbshed m the current literature Not satisfied with the 
scope of his first text publication, following the success of Paul Th Muller’s 
book in Germanv, he pubbshed the first comprehensive text in tins country on 
Infection and Immunity in 1912 This was followed by several other editions 
Still farther afield, there appeared in 1919 Enman Infection Carriers In the 
same vear lie epitomized his clear cut and mature ideas of how to present the 
subject of Clinical Pathology to the undergraduate student in a small Lahora 
tonj Syllabus of Ohweal Pathology 

The last period of Dr Simon’s life, though marked by a transition from 
functional to organic bodily handicap was, none the less, one of deep satis 
faction to him and contamed more of the joy of livmg than any previous 
decade The Johns Hopkins School of Hygiene and Pnblio Health was started 
in 1918 Simon soon became intensely interested in its work His wide cbm 
cal knowledge and his training under Martin made him a valuable advisor in 
the correlation of pure zoology with medieme In 1920 he began lecturing on 
medical zoologv Earlv in the development of the school Dr IVelch had 
planned for a western world publication on hygiene Simon’s experience in 
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tlie prepaiation of texts for publication suggested liis fitness loi the business 
manageisliiii of this enteipiisc In 1921 Simon undeitoolc tlie task of launch 
mg the Amciican Jonnial of Hygiene uitli his iniiiiit.iblc cntliusinsiii ScAcn 
imlumes oi this peiiodical utic published uiidti his disci iniiii.itiiig iiianagc- 
inent 

Along uith this uoik lie undcitook the seiioiis iin estigation of the role of 
the filtiable Aiiuses iii both aniinal and pkiiit pathologj lie collected a 
piacticall 3 ' complete liteiatuie on the subiect, he Icctuicd and kifei conducted 
a laboratoij couise uith the students, he tiaincd neu men in this field, he 
expeiimented and inACstigated and he got in touch bj' lettei and personal con- 
feience uith iieaih all iinestigatois on the subicct both in this countiv and 
in Em ope The dcAclopment of this twilight /one between chemistrj and 
/oologj recciied such impetus under his guidance, that in 1927 the institution 
established a sepaiate dipaitmciit and cicatcd the fust ch.iii of the subject 
m an\ umieisitA of the I iiited States Di Simon was .ippointed to this pro 
tessorial chan 

Imbued as he was with the Oeiman idea ot scholastic attainment, this 
appointment in a congenial, stimulating atmos]ihcic of lemiiing was the crown- 
point of his caicei IIis life of cmleaAoi against odds was at last a success 
in his own ej’cs, and theie wcie none moie eiitical llis cup oi )oa was filled 
Tins appointment was to Simon what the Msion of The Child was to Simeon 
It was the enunciation ot Nunc Dnnittis 

As a student and a scekci oi tiuth as iinestigatoi of the seciots of sci- 
ence, as wiitei, editoi and ahoAC all is a Icathci, Ins death is a unneisal loss 
To those fortunate few who succeeded in knowing him well, his life was an 
inspnation and incentnc to caii\ on the flame of knowledge and Ins death is 
a personal loss 

It IS with piofound legict that the AineiKaii Sniieti of Clinical Patholo 
gists records the death of this eimnent iiumbei 

— C G ir ,1 


PAUL PEED ROCKWOOD, D 


D r PAUL REED ROCKWOOD was bom in Iowa Citi, in 1897, and died 
in Decembei, 1927 

He leeeiA'ed his eailj education at the Moigan Paik Jlilitan Academj, 
and his B A and M D degiees fiom the Unnersity of lowm, the last named in 
1922 Aftei seivmg an inteuiship in the Unnersiti Hospital he became a 
FeUow of the Majm Clinic wdieie he leraaincd foi tliiee jeais At the time of 
his death he wms Assistant Piofessoi of Medicine iii the IMedical School of the 
University of Marjdand, at Baltimore 
His eaily death is deepty deiiloied 


— P H 



JAMES CAMPBELL TODD, MD 


J AJLES CAMPBELL TODD dted at Ins home iti Boulder, Colorado, the eve 
nint of January 6, 1928, following a long illness 
Born in Shre\e, Ohio, March 17, 1874, he graduated from "Woostei Col 
lege in 1897, ^nth a degree of Bachelor of Plulosophv He continued his stud 
les in the tJnncrsitj of Pennsylvania School of Medicine from which he 
received the degree of M D in 1900 

While in "Wooster College he held the position of Assistant in Biolog\ 
during 1895 90 From 1900 01 he nas resident plnsicnn in the Allegheny 



Jvsrrs CvMiBEu Todd MD 

General Hospital Pittsburgh About this time his health failed andhcmo^cd 
to Colorado, where he located in Demer 

He soon became identified m the field of medical education first as Assist 
ant in Pathologv in the Demer and Gioss College of Medicme during 1904 05, 
then as lecturer from 190o 08 later as Associate Professor from 1908 10 and 
assumed the professorship of the department in 1910 

On Januaij 1 1911 the T^imersitj of Colorado School of Medicme ah 
sorbed the Demer and Gross College of Medicine the tuo faculties were 
merged, and Dr Todd became Professor of Pithologj in the Boulder division 
He also acted as the secretan of this dnision until 1916 Since 1923 he has 
been premedical adMsor in the universitj 

As the stud\ of patholog\ broadened he felt that he was losing tlie con 

5S1 


582 


THE JOURNAL OE H\BOHATOU\ AND CLJMCAE All DICIM 


tact 111 the fields of hematology aud paiasitology he desired So in 1916 he 
hecamc Professoi and head of the Department of Clinical Pathology n Inch had 
just been created at his request Those positions he held at the time of his 
death 

During these years ill health became an increasing handicap, but in the 
face of these diflSculties he showed a determination and persislencv of purpose 
that u on the admiration of both students and fnciiltj IIis enthusiasm foi 
his yoik was transmitted to all "nlio had the pleasure to nork nith him He 
was ever willing to aid, and considered the role of a tcachei as Ins highest 
ambition 

Earlj in his teaching caicoi he found that little or nothing had been com- 
piled in clinical laboratoii methods of Aaliie to the general piactitioncr The 
collecting and testing of such laboiatori procedures became his life nork 
He kept the viewpoint of the aveiagc medical man before him, and simplicitj 
of technic as well as the accuracy of results claimed Ins closest attention 

His book, Chmeal Dtarjnost<i hy Lahoraiory Mcihods, first appeared in 
3908, and in the different editions he placed all Ins writings, vitli the CNCcp 
tion of a fen caily articles This book has become established o\er the world 
as an authoiity in its field and it has with few c\ccptions enjojed as wide- 
spread a distribution as anv medical book published in liiiglish He was sole 
author of the first fiAC editions The sixth edition, which came out in Septem- 
ber, 1927, w'as written in collaboration with Dr Arthur Ilawlcj Sanford of 
the Mayo Clinic His determination and pcrscicrance niaj be rcali/ed bj the 
fact that the work on all editions of Ins book was done while bedfast or in a 
rocking chair 

In recognition of Ins ability in this field Dr Todd was the recipient of 
many honors Modest to the point of bashf illness, he w ould seldom speak of 
his own work except in a reticent mainiei , but Ins opinions on diagnostic 
methods ahvays demanded respect, for thci were gnen oiilj after due con- 
sideration, and then in a decisnc manner 

He became a Fellow' of the American College of Pin sicians in 1922, was a 
member of Sigma Xi, and was gi\ en lionorarj membership iii Phi Beta Kappa 
by his Alma Mater m recognition of Ins ability and learning He was a Fellow 
and Charter Member of the American Society of Chnical Pathologists, a Fel- 
low of the American Association foi the AdA ancement of Science, a Fellow' of 
the American Medical Association and an honor ary member of the Colorado 
Society of Clinical Pathologists 

Four years ago he w'as compelled to give up active teaching, but kept iii 
close touch wuth the affairs of his depaitment, the univeisitj', and the world 
He read much, not only in his particular field, but on general subjects He 
will be missed in particular by his old students, and by faculty members of 
the university, who enjoyed his ability as a conversationalist, who admiied 
him for his accomplishments and respected Ins abilitj and scholarship His 
memory will be cherished as that of a man whom all could Avell emulate 

It may be interesting to add that Di Todd was the fiist to adiocate a 
Chan of Clinical Pathologv m Jlcdical Schools 
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WARD THOMAS BURDICK, MD 


T he American Society of Clinical Pathologists has sastained a severe loss 
in the untimely death of Dr Ward Burdick In his many y ears of service 
to the medical profession on the capacity of chnical pathologist he endeared 
himself to all who came in contact with him and none could help but admire 
his gentleness of character and aniiabilit> of disposition 

Dr Ward Thomas Burdick was born April 5, 1880, in McKane countj, 
Pennsylvania He graduated from the National University of Arts and Sci 
cnees, in St Louis, Mo in 1908, and located in Colorado in 1911 Soon after 



his arri\al he became interested in clinical patJiologj and de\oted the rest of 
his hfe to this branch of medicine He served successuely as laboratory 
director in the National Jewish Hospital in the Denver General Hospital, and 
Children’s Hospital In ail these positions, he earned the esteem of Ins col 
leagues by his abihtj, industry, and conscientiousness He has rendered valu 
able services by the papers that he contributed on the technic of the Wasser 
mann reaction and other scientific essaj s 

Dr Burdick s share in the furtherance of scientific medicine of the coun 
trj IS signalized in the formation of the American Societj of Clinical Patholo 
gists which he helped to found and of which he was the national secretary 
from its inception until his death 

Dr Burdick was distinguished bv an cxtraordinariL fine chancter He 
was a stickler for scientific ncciiracv and precision in technic as is evidenced 
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the appecimnce of his Jaboiatoiies mIucIi Aieie models of orderhuess and 
neatness His passing mil be greatlj nioiiined both bj the medical piofes- 
sion at large as well as b% his numeious fi lends in the field of clinical pathol- 
ogy, thioughout the United States, all of 1111001 eiitcitain for liim a deep sense 
of esteem and aftection 

His endeavors foi the success of the 01 ganir.ition mil alvajs sci\c as a 
stimulus and example to oui loungei colleagues 



DEPARTMENT OF REVIEWS AND ABSTRACTS 


Robert A Kiujuffe, MD Abstract Editor 


LABORATORY TEOHNIC 

BACTERIA A Practical Method for Single Cell Cultare Paine S G J Bact 14 441, 

1927 

The method is a modification of the old method of separation by attenuation 
The attenuations nro made in sterile water in a series of five sterile watchglasses A 
plato of nutrient agar with the bottom of the dish marked by Chinese ink with nine 
rows of about 10 spots in each row is placed near by Tho suspensions are then 
examined bj placing a loopfnl of each turn under a co\ct slip and viewing with the 
microscope to ace that the organisms are not clumped and to form an opinion as to 
the density of the suspensions Prom this inspection, with a little experience one 
tan judge which are tho appropriate ansponsions to employ With a steel mapping 
pen, sterilized by alcohol and flaming the weakest of three selected suspensions is 
taken and spotted on tho surface of the agar to cover three of the marked rows one 
drop being placed near to but not quite exactly o\er, each of tho ink spots By just 
lightly touching tho agar the droplet can be made so small that it will easily come 
within the field of a 2/3 objective and usuallv one filling of the pen is sufficient to 
cover tho whole of the thirty spots in tho three rows 

Tho plates after inoculation are incubated overnight at a temperature suitable 
for tho organism, and arc examined with the low power of the microscope, tho disk 
being placed bottom up, tho position of each colony is found by searching the surface 
of the agar in the neighborhood of the ink spot on the bottom of the dish If tho 
plating has been satisfactorily carried out one finds that each spot, representing the 
strongest of tho chosen suspensions shows many initial minntc colonies say fifteen 
to twenty, which mil later coalesce to form ono colony It seems quite clear under 
tho microscope that most of these initial apots anso from a single cell Passing down 
the three rows representing tho second of tho chosen suspensions one finds the initial 
spots rduced to a number of one to four with here and there a blank Then tho 
rows representing the greatest dilution will contain for the most part blanks with 
hero and there a colony with one point of origin or possiblv two points but no more 
Now it 19 easy to sec that all thc-vo colonics which ono marks down aa having anacu 
from one point, dev clop during the next few hours into colonics of precisely the same 
shape and size Anj in which one detects two points develop into colonics of greater 
size One therefore feels that by selecting colonics marked as having one point of 
ongin and neglecting any of these which subsequently develop to more than minimal 
size one can confidently relj on each colonies having developed from single cells 

TISSUE A Simple Method for Staining Reticulum Kinney E M Arch Path S. 

Lab Med 6 No 2, 284, 1928 

The solution, which simultaneously fixes tho tiosno and stains the block for 
reticulum is prepared by adding 1 gm of sodium sulphnntiraonate to 100 c c of 4 
per cent formaldehyde immediately before using Tho tissue should be cut only a 
few millimeters thick and for tho best results should be fresh, although material 
which has been removed at autopsy several hours after death has been successfully 
stained by this method 

■When this 1 per cent solution is to be used the tissue should bo removed after 
about eighteen hours The fixing time maj bo shortened by from nine to tweho hours 
if a 15 por cent solution is used In cither case, however the ti<»sne should be re 
moved at tho end of the stated time, as the stain then seems to begin to disappear 
The tissue is then treated as any other material which is to bo orabedded In paraffin, 
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with the exception that it c innot bo loft in the tlonnng npont inoro than from ono 
to two hours, whothor xj-lcno or cedar oil is used The stain coraplotclj disappears if 
the material is left in cedar oil for as lonp as tucUo hours The stain is stabile in 
alcohol, and the tissue may remain in 70 per cent alcohol ns lonp as desired 

After the sections arc cut and mounted in the usual manner, the paraffin is re 
moicd with xylene and the coiorslip immcdiatclj attached s\ith neutral balsam 

By tlus method the reticulum is stained a dark brown and other conncctl^o tissue, 
jollow An occasional nucleus maj bo stained The remainder of the tissue is un 
affected by this method and maj be stained for routine obscriation by anv of the 
ordinary stains, such as hcnlato^^lIn and cosin Ilowcicr, hcmatoxjlin or other basic 
stains obscure the reticulum 

RENAIi nWCTION Influence of Posture on Phcnolsulplionophthalein Test for B^dney 
Function, Cordero, N , and Freedman, M H Arch Int Med 41 No 2, 270, 1928 

The elimination of phcnolsiilphoiicphthaloin in normal persons is preater in the rccum 
bent posture than during standing The difference (from 10 to 13 per cent) though 
definite is not marked, but should bo taken into account in making phenolsulphonc 
phthalcin tests in borderline cases The possibilitv that the difference might be greater 
in cardiorenal disorders is pointed out 

The effect of recumbency in increasing the xoliimo of output is marked (from 
50 to 200 per cent), confirming the results of the earlier iniestigators 
The probable causes of thoso postural effects arc discussed 

On the basis of fifty scion experiments on tuo sub 3 ecls, at intonals of at lonit 
flic days, it is shown that the hj-podcrmic route is not ns unreliable ns is gcncralh 
belioiod when the two hour eliminations are taken into nccount 

The absconce of toxic effects during the eight months colored in those studies 
IS offered as ono more ciidcnco of the harmlcssncss of phcnolsiilphoncphthnloin There 
IS no eiidcnco of the development of anv increased storage or increased destruction in 
the body during this frequent and long continued use 

Slight modifications in the tochnic of renal function tests are suggested, namely, 
as a result of the foregoing studies and the possibilities mentioned, it seems essential 
that renal function tests should bo made with the patients in recumbent posture to 
eliminate ono more variable, especially in borderline cases It might be adiisablc, 
furthermore, to gi\o water in fractional doses, with a mow to assuring at the time 
of collection of the sample, a volume large enough to stimulate micturition cien in 
nervous subjects, and yet small enough to exclude the possibility of renal inhibition by 
bladder distension 

MILK Use of a Differential Stain in the Direct Enumeration of Bacteria in Pas 
teurized Milk, Beattie, M Am J Pub Health 17 1031, 1927 

Dead bacteria, stained prcMously by Locfflcr's blue, lose the blue color and become 
red under the influence of a 10 per cent solution of carbol fuchsin poured rapidly oi er 
the preparation Treated by the same process, the bacteria of a living culture do 
not give up the blue dye which they have fixed The variable cyanophilia of bacteria, 
corresponding to their vitality, appears in a moro certain manner if the following 
mixture is used to stain preparations fixed by moderate heat 

Concentrated fuchsin (Ziohl) See 

Distilled water 100 c c 

Loeffler’s 100 ce 

The coloring mixture ought to remain at least tv\ enty four hours exposed to the 
air before being used It is sufficient to stain during ono minute and to wash in 
water in order for the differential color to appear, blue for the living bacteria and 
red for those which are dead 
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STAINS Stain SoIubillUes Holmes W C Stain Technology 2 No 3, 68 1927 

Tho values reported aro expressed as grams of anhydrous dye per hundred cnbzc 
centimeters of saturated solution Bracketed \alues are expressed ns grams of anhydrous 
dyo per hundred grams of saturated solution 


Dve Solubiuties at 2b C 



Water 

95 Per C^nt 
Alcohol 

Martius Icllow (calcium salt) C I No 9 

OOo 

190 

Sudan I, C I No 24 

Nil 

0.37 

Sudan n G I No 73 

Nil 

0.39 

Crystal Ponceau G I No 89 

0 80 

0 06 

Orange IV, G I No 143 

0 1C 

0 20 

Eesorem lellow G I No 148 

0o7 

019 

Sudan HI, C I Ao 248 

NU 

015 

Sudan TV 0 I No 25b 

Nil 

0 09 

PamrosaniJin (acetate) C I G76 

4 35 

33 63 

New Fuchsm (chlondo) C I No 678 

llo 

3 20 

"New Fuchsm (chloride), Eosorun Addition Product 

0 94 

6 74 

Methyl Violet C I No 080 

2 93 

(15 21) 

Crystal ^Holct (clilondo) C I No 081 

1 6S 

13 87 

Crystal Violet (iodide) 

0 035 

1 78 

Crystal Violet (chlondo), Resorcin Addition Product 

0 28 

13 84 

Crystal Violet (chloride) Ilxlroquinono Addition product 

OrfO 

8 39 

Crystal Violet (clUonde) 0 1 ) rocatediin \ddition Product 

0 79 

24 87 

Eoain, C I No 7CS 

44 20 

218 

Eosin B C 1 No 771 

3911 

0 7o 

Erythrosin, C I No 773 

11 10 

187 

Methjlono Blue (chloride) C I No 922 

3 55 

148 

Metliylcno Blue (iodide) 

0 09 

013 

New Methylene Blue N C I No 927 

(13 32) 

165 


The various addition products of bosic d>es and phenols listed are excellent stains for 
acid fast orcaniams and spores which resist staining tv 1th basic d>es alone 


B COU Gentiaa Violet Lactose Peptone Broth for the Detection of B Coll In MUk 
Kessler M A and Swenarton J 0 J Bact 14 No 1 47, 1927 

Tho medium is as follors 

Heat 1 liter of distilled water in a double boiler until water in outer \essel boils 
Add 50 gm of bilo and 10 gm of peptone stirring until all ingredients are dissolved 
continue boiling for one hour Eemove from flame and add 10 gm of powdered lactose 
Filter through cotton flannel until clear To each liter of jlltrate add gentian violet 
1 25 000 adjusting tho reaction of Pb 7 8 before adding 30 c c of a 1 per cent solution 
of brilliant green Tube and autoclave for fifteen minutes at 15 pounds pressure 

Plain lactose broth, gentian violet lactose broth, and gentian violet lactose peptone 
bile have boon compared as to their reliability for detecting B coli in milk. It was 
found that gentian violet lactose poptono bile is the most reliablo of theso media for 
this purpose and the formation of gos in this medium whoa inoculated with milk or 
diluted milk is a positive indication of the presence of B coh which for practical 
purposes needs no confirmation 

TISStTE A New Method For tho Kapld Microscopic Diagnosis of Tumors Dudgeon, L. S 
and Patrick C V Bnt J Surg 16 2..^0 October 1927 

The tumor or other tissue is cut into and the frcshlv cut surface scraped fvrrnly 
with a sharp scalpel The milky juice so obtaiocd is spread evenly on slides and put imme 
diatcly into Schaudinn s fluid v^htle sitll itet Tho composition of this fluid is ns follows 
(1) Saturated solution of mercuric chloride m distilled water 2 parts (2) Absolute 
alcohol, I part A few drops of glacial acetic acid arc added so as to obtain 4 per cent 
of tho acid in the solution 
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The ■uct films ire nllo\\cd to remnin in tins Hind from two to ten minutes accord 
mg to oireumstanccs If T•lpld^t^ is essential then an absolute minimum time of two 
minutes can be cmplo-scd, but the best preparations arc obtained In ten minutes’ fixn 
tion In some eases the wet films were placed in warm Schnudinn’s fluid, but no 
ad%antago was obtained Time will be sa\cd if the tissue is scraped and the svet films 
arc put into the fl\atl^e in the operating theater, so that fi\ation will talcc place during 
transit from the operating theater to the laboratori The films arc aferwards washed 
m spirit, and then in distilled water Alin or 's hciiialum is omploetd ns the nuclear 
stain, and cosin as the countcrstaiii Dohvdration and clearing arc done with absolute 
alcohol and zjlol, and the films art then cot or slipped with Canada balsam The total 
time required for the tctlinieal proei ss can bo as short ns eight to ten minutes, but the 
time required for the miscroscopie examination is dept ndent upon the nature of the 
tissue and the rapiditt of the iiit esligator 

BACTERIOPHAGE A Method of Isolation, De Groat, A P T Immunol II Iso I, 171, 

1927 

The organisms from 30 c c of a twciits four hour B loli uilturc were eoncen 
trated to I c c To this were added "> tt of a B uilibacteriophnge filtrate and after 
shaking carcfulh the mixture s\as plnicd in tin refrigerator three hours Iho tube 
was then transferred to a bath at 00° C for fifteen niiniitos, cooled, and centrifuged at 
high speed for twents minutes The suptrnalnnt fluid was discarded and the organisms 
were washed three times with cold, normal salt solution and suspended in 10 cc of 
distilled water The latter operations were tarried out as rapidlv as possible After 
twenty four hours in the iiitiibator at 17° C the suspension was filtered through a fresh 
Berl efcld bougie and the filtrate presened ns “pure battenophnge ’’ Titrating tins 
solution it was found to cause hsis in a dilution of S s'’ The original filtratt produced 
h SIS in a dilution of 9 

Carrjing this method out on a larger scale and washing the organisms onlv once 
with a large lolumc of saline, 10 c c qii intities of “pure bnetenophngo’’ solutions 
have boon prepared which gate hsis in a dilution ns high as 11 lo, original filtrate, 
10 10 This was done with the ordinari centrifuge of TOO c c capacits 

POLLEN EXTRACTS The Preparation and Pmification of Pollen Extracts, Alles, G 

A,, and Lawson, R W J Immunol 14 No 3, ISl, 1927 

Two grams of dcssicatcd pollen is extracted, with occasional shaking for twcnli 
four hours or longer, with 100 c c of the following gBcerol extracting fluid mix 

1 volume 0 30 AT sodium dihjdrogcn jihosplintc (114 gm NnH.PO, 12 H_0 per liter) 

4 xolumes 0 30 At disoduim hxdrogcii phosphate (107 7 gm NnjHPO, 12 HjO per 

liter) 

5 lolumes cp gljcorol 

The pollen extract is filtered through a Bcrhefcld filter It is 1 to 50 with respect 
to extracted pollcu and contains 20,000 pollen units per cubic contimotcr (The unit 
being defined ns the actii e pollen substance extractable from 10 o gm pollen, first do 
fined bj Noon for timotln pollen ) The extract contains 50 volumes per cent of 
glyecrol, is isotonic in salt content, has an hydrogen ion concentration w ithin the limits 
for normal blood sera (Pn ~ 4) 9nd has the maximum buffering effect for this Pn 
is obtainable with an isotonic salt content Extracts made with this sohent and the 
similar one using mono and dipotnssium phosphates have retained satisfactory clinical 
actiiity for a period of two jears and within the limits of error of skin testing methods 
appear to contain all of the salt and xvatcr soluble actii c substance present in pollen 
gram The concentration of glycerol present is somewhat irritating on injection but 
not sufficiently so to bo harmful It is bolieicd that gljccrol is useful to insure 
stability, and practical sterility is secured by this concentration 
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COLLOIDAL GOLD SOLUTION A New Method of Preparation Wuth 0 and Paupel 
M Bull Johns Hopkins Hosp 40 No 5, 297, 1927 
The mode of procedure is as follows 

PE tOENTS 

1 per cent gold chloride (Merck) 

3 per cent potassium carbonate 

2 5 per cent formaldehyde (prepared from Merck’s 37 per cent formaldehyde C 75 c c 
made up to 100 c c ) 

0 1 per cent tannic acid 

0 4 per cent plienol red (alcoliolie) 

Chemicals should be pure and glassware perfectly clean 

Preliminary titration To 100 c c distilled water add 1 e c of gold chloride 
solution and 2 drops of phenol red indicator then add potassium carbonate solution 
until a definite pink remains from one to one and one half minutes (usually 0 5 c c ) 

Preparation of Colloidal Gold Placo 2d0 c c distilled water o\ cr bunsen flame 
add 2 5 cc gold chloride and an amount of potassium carbonate calculated in the 
previous titration after shaking add 1 drop of 0 1 per cent tannic acid Heat until solu 
tion boils Mgorouslj Ecmo\e flame Add 15 cc formaldehyde quickly and shake 
continuously until solution turns a clear deep red The temperature should bo kept 
close to boiling point until the final color change has taken place When the solution 
has cooled to room temperature tt should bo tested with a known paretic and with 
a normal spinal fluid 

TISSUE TECHNIC A Rapid Method for Zenker Pixed Tissue Hoag T H and Jacob’ 
sen V C Arch Path L Lab Med 4 Lo 3 397 1D27 

For fitation a piece 2 b^ - 0 3 is placed in 80 to 300 c c of fixing fluid 

rJie following steps are then ohscnetl 

1 Fix m Zenker s fluid for three hours 

2 Wash three hours (Usuallv remo\cs all bichromate but no harm is done if a 
trace remains as it will bo removed br washings of the section ) 

3 Place m 80 per cent alcohol for one half hour 

4 Place in 05 per cent alcohol for one half hour 

5 Place in absolute alcohol one half hour 

0 Place in second absolute alcohol one half hour 
7 Chloroform one half hour 

S Saturated solution of paraffin in chloroform one half hour 

9 Placo in o>en for ten minutes 

10 Embed at 53 C for from tuentj to thirtj minutes 
Cutting and staining is done os follows 

1 Cut sections and mount on slid© by nlbumm glycerin method 

2 Placo slide in an upright position in o\cn for twentv minutes 

3 Draw slide o\er edge of a hot plate 8C\crnl times to assure secure mounting 

4 Chill by holding slide on ice and blot (Steps 3 and 4 occupj flic minutes) 

5 Place m xylol for five minutes 

C Dip into absolute alcohol Dip into 9 .j per cent alcohol Dip into 80 per cent 
alcohol 

7 Placo in 0 5 per cent iodine for fi\c minutes 

8 Decolorize in four changes of 80 per cent alcohol 

9 Dclafleld s hematoxylin from ten to fifteen minutes 

10 Acid alcohol to rcmoic any excess of hematoxylin 'Wash in water (Usuallv 
there is no excess of hematoxylin and this step is unnccc^sarv ) 

11 Ecstoro hematoxylin blue uith weak ammonia water Wa h in water 

12 Place in cosin or phloxinc then in absolute alcohol then in xvlol 

13 Mount in xylol balsam 
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Books for Eeuc« should be sent to Dr Warren T Vaughan, Medical Arts Building, 

Biehmond, Vn 


Diseases of the Skin" 

A TEXTBOOK and itfcrcuco manual on diseases of the skin vrilten u in in enunent 
in his profession, and northj of bearing his nunc Tlic illustrations arc abundant and 
oscellent The text follows the general plan of the preceding edition It is stimulating to 
find a textbook on dernntologj in which the term eczema has been eliminated “The term 
eczema means absoluteh nothing Bracticilh all cises of eczema in the adult are examples 
of dermatophxtosis of anaphe lactic dennititis, of dermatitis lenenata ” 

In the preface the luthor uioiinces tint the subject of an iphelaciic dermatitis Ins 
recoiled considerable mention When we turn to the text howcior we find what the rcneiver 
considers an altogether too brief discussion A^c ire still waiting for the textbook on 
dormatologi which will present an adequate discussion of the rcl ition of ampin laxis or 
allcrgj to cutaneous manifestations 


Physical Diagnosisf 

A COMPEEIIEIsSIVE textbook of diseases of the lungs, circiihiton apparatus, and 
abdominal organs with brief addition il ch iptcrs on regional diagnosis in the head, neck 
iiid extremities and on cximimtioii of the nenoiis sjstcm This work is now in its fifth 
edition 


The Pneumotho) a\ and Surgical Treatment of Puhnonar^f Tuberculosis f 

T his lolumo is pnraanlj a work on pneiiniothorax In it arc prcbciited the liiston, mode 
of action, indications, counter indications, and technic of artificial pneumothorax and 
similar procedures together with a short chapter on thor icoplastx nid other surgical measures 


Bacterial Vaccines and Their Position in Thciaficutics^ 

R ATHEE a difficult subject to coier in cighti three piges cspccialh whoa one tries to 
mention all conditions in which laccinc thcrapx Ins been tried Ihc book giies a good 
bird’s eje view but at the end leaics jou like the bird, up m the air Uowcicr, this weakness 


•Diseases of tlio Skin Bi Hcni} 31 Hnzon AM XI D Brofessor of Dormatologj In 
the Medical Department of Georgetown Unl\cislt> Professor of Dermntologx in the Medic il 
Department of Howard Unhersltj Sometime Assistanl in Dermatologj in the Johns Hopkins 
Unlvcrsitj Member of the American Dermatological Association Third Edition Two hundred 
foit> eight illustrations Including two coloi plates Cloth Pp ^j,e C X Mosbi 

Company St Louis Mo 1927 

tPhjslcal Diagnosis Bi W D Rose MD Associate Piofessor of Medicine in the 
TJnlxersity of Arkansas Little Rock Ark Plfth Pdltton Three Ilundied Ten Illustrations 

and Three Color Plates Cloth Pp 810 The C Xr Mosbj Compani St Ihouls Jto 1921 

tThe rOieumothorax and Suigical Treatment of Pnlmonarc rubciculosls Bi Cll'c 
Riviere MD Lond PR CP Phcslcian Cltj of L-ondon Hospital for Diseases of the Heart 
and Lungs Victoria Park E Plnslclan E London Hospital for Children Shadwcll P 
Second Edition Illustrated Cloth Pp 311 Oxfoid Hnliersitc Press American Branch 
New York 1927 

§Bacterial Vaccines and Their Position in Therapeutics B\ Leonard S Dudgeon CMC 
CBE FRCP Lond Piofessor of Pathologj UnUeisiti of l>indon and Dircctoi of 

Pathology St Thomas Hospital Hon Colonel AMS Cloth Pp S7 Price ?2 50 Paul 

B Hoeber N Y 1928 


Note In so far as practicable the book review section wall present to the render (a) 
interesting knowledge on the subject under discussion, culled from the volume renewed, 
and (b) description of the contents so that tho reader may judge ns to hia personal need for 
the volume 

We trust that the scientific information printed in these pages will make the reading 
thereof desirable per se and will thereby justify the space allotted thereto 
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IS inherent m tJic problem nthcr than in the author for six luinlred or a thousand pages of 
utmost detail at the present tunc would in the end lea\c its reader in verj much the same 
position Of course, tins docs not applj to subjects such as t>phoid or smallpox vauiuation 


International Chnics for December 1927 and March 1928"^ 

W E CONGBATULVTE the editors and publishers of Intcnmtioua! Climes upon the com 
pletion of thirtj seven jears of uninterrupted publication during wluch one hundred 
and fifty volumes have been issued 

Tlie last volume for 1^27 contains a collection of twenty five selected clinical lectures 
dehvered before the Interstate Post Graduate Medical Association of North America during 
its European tour 

Both of these volumes follow the established procedure with a wide diversity of 
subjects and interests with sections devoted to diagnosis and treatment medicine pediatrics 
surgerj, pathologv, tlic medical specialties, inedu.il historj and a review of progress lu 
medicine during 1027 


Diseases of the Mouth t 

T he first one hundred and cightv srvon pages are devoted to maladies of the teoth and 
gums, the presentation being made with u view both to the local pitliologj and the remote 
ajstemic effects 

The remainder or greiter portiou of the book discusses most evhaustnel} diseases of 
tho lips the tongue the throat the soJivar) glands the maxillary sinus the palate the jaw 
bone, and the mouth as a whol^ (stomatitis) There is a chapter on specific infectious 
diseases, infections of the four of the mouth and of tiie neck one on diseases of the nerves 
another os diseases of tho blood and blood vessels lu their relationship to local manifestations 
in tho mouth and ndditioual chapters on fraetuns tumors, ijsts, and tho relationship of 
oral sepsis to sjstemic disturbances The volume is reniarkablj comprehensive and should 
serve as au excellent reference manual 


International Clinics tolumc It Thlrt) Seventh ScrJts lO**? Pp 30!) International 
Clinic# Volume I Thirti Eiglith Scries lO^S IHuetratca Cloth Pp 307 J B LSppincott 
Companj Philadelphia ^ 

tDlsea‘»es of th Mouth StcrJmjr \ Mead DD‘5 Pioftssor of Oni 'surgtrj an 1 

Dlstnscs of tht Mouth C orxrctown Dentnl S liool with 4 original Jlii stratlon-^ In tJie 
and 31 full page color plates Cloth Pp »» S Tho C t Mosbj Companj St I«ouls Mo 10-S 
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EDITORIALS 


Clinical Laboratory ‘ ‘ Bunk ’ ’ 

T T IS d sad tact that as time lias {rone on and as clinical laboiatoii methods 
liai'c been peifected, clinicians have seen in the impioa ements, oppoi- 
tnnities for saving time by means oi technicians Mam of them, the clini- 
cians, not the technicians, think that in “the lun of the mine” the laboia- 
tory will make a diagnosis in less tune than rhey can, and so thej make 
lequests foi “routine” or foi “complete” tests In not infiequent cases the 
clinician has a senes of tests Avhich he calls “loutine” vliich maA mean 
anything and which may include not onh' the usual qualitative urine and 
blood tests but also a whole senes of quantitative studies embracing special 
blood counts and blood chemical estimations ineluding the ictenis index, 
cholestei ol, calcium and caibon dioxide combining povei In some offices 
and in some institutions the laboratoii’’ studies piecede the phjsieal examination ’ 
AVhen such a situation exists theie is good leason ioi dehunking, to use 
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an ultramodern \eib foi as e\u> good cUmcal jiatliologist kuous, most of 
the blood chemical laboratory uork called for is bunkf to use the expressne 
noun 

The situation is that “the arerage physician in general practice mil not 
see more than ten oi a dozen cases a year in which a chemical analysis of 
the blood mil be of any aalue to lum in diagnosis or treatment ’ 

Nowhere in lecent literatuie has tlic state of affairs in respect to blood 
chtniistn been exposed with greater claiity than in flie article of Reed 
Roekuood on Chemical Teats of the Blood 

The coiamonest mistake says Rock wood is to order a ‘ routine blood 
chemistry,” a terra yyliioh has no meaning Such a teim really means that 
the clmioian docs not know anything of the indications for chemical analysis, 
and in a difficult ease begins snatching at diagnostic straivs bueh an order 
IS a reflection on the diagnostic ahihty of the physician uho giyes it and does 
not come from those uho aie really acquainted with the practice of medicine ” 
And if that is true of the doctor who gives his order afUr the physical csami 
nation yihat could be said of the one who oiders liis laboiatory work hcfoic 
he takes the history and makes the physical exanimstion? 

The remedy for this state of affairs appcai-s to be to have the clinicnn order 
only the specific tests yvhon they arc indicated But who shall decide when 
the indication has arisen? The geneial facts seem to be that the clinician 
does not know But Rookwood says that the indications for the uso of these 
tests are noiv yust as dehmto as are those foi certain other accessory proec 
dures, and ho goes on to show that the ty pc of case in which abnormal condi 
tions in the blood w ill occur can be predicted ivitli a lugh degree of aoouraey , 
aud he also says it is just as much the duty of the clinician to make this 
preliminary prediction as it is for him to make a preliminary diagnosis of 
pulmonary tuberculosis irom the history and physical signs before ordemig 
a roentgenogram ” 

It IS of course one thing to criticize and another to suggest refoim Rod 
yvood does both It would be going too far afield to revieiv his article in 
cxienso It is an article which should be read and digested by every clinician 
and by y ery many clinical pathologists But this much we can say that each 
blood chemical situation is discussed thoroughly enough and tliat fioiii the 
discussions ten clinical aphorisms have been extracted They might well 
occupy a prominent place in eyery medical office They follow 

1 Neyer ask for both nonprotem nitrogen and urea in the same patient 

2 Except m emergency, neyer ask for a nonprotem nitrogen determmn 
tion yvhen the phenolsulphonephtlialem secretion is normal Determine the 
output of phenolsulphonephtlialem first 

3 Neyer ask for the creatiiune yalue of the blood unless the nonprotem 
nitrogen content is aboye 60 mg per hundred cubic centimeters Then deter 
mine the concentration of ercatinint os a matter of routine 

4 Order determinafiona of the uric acid content only m cases of gout or 
suspected gout 



594 


TUn JOUnNAL or HBORATORA AXD CIIMOAL mi dicine 


5 Oidei blood-sugai deteinunations only in cases of diabetes oi suspected 
diabetes oi bvpoglj ceniia 

6 Ask for a test of the eaibon dioxide combining pouer of plasma in 

a Diabetic patients Mitli diacetic acid in the uiine 

b Uiemic patients Mitli nitiogen letention and dyspnea 

c Patients showing toxic sjnnptoms who aie recening Luge doses of 
alkali 

d Conditions associated Mith distinbed motilitj of the gastiointestinal 
tiact Mitli maiked toxemia 

e Tetany of any type 

7 Older ehloiides, nonprotein nitiogen and caibon dioxide combining 
powei deteiminations in all cases of distmbances of gastiointestinal motiliti 
with maiked toxemia 

8 Ask foi serum biliiubin or ictcius index tests in cases of piundicc, but 
do not pai much attention to boideiland i nines 

9 Ask foi blood calcium delcimiiiations onh in cases of teianj of un- 
known oiigin 

10 Older inorganic pliosphoriis tests, if pincticable, oiilj in cases of 
iickets and infantile tetany 

In connection yith this woik of EoclcMood it is useful to considei an 
aiticle by V C Mjcis Rockiiood uiites fiom the standpoint of clinical 
medicine, Mj’'eis rather fiom that of the biochemist One gains perspective 
iiom a peiusal of both 

But also one gets fiom hlyeis^ lemarks an idea of how difficult it is apt 
to be to depend upon the voik of meie technicians foi accuiate biochemic 
determinations One is made to feel that mc need moie and better biochemists 
to oversee and evaluate the voik of accuiate technical assistants So, says 
Myeis, “although the help of technical assistants in a liospital laboratoiy is 
almost indispensable, such help is positneh dangeious unless the nork is 
imdei the diiect supei vision of some one iiith competent chemical traiimig ” 
"Where does that put the blood chemical determinations of the oiduiaii back- 
1 oom-doetoi ’s-office technician’ And beside, ns Haldane sais, “competent 
biochemists aie verj rare 

"Well, what’s the answer to it all? This, that the clinician should be 
thoiough in his special ivork and tliat he should know the meaning of labora- 
toiy pioceduies He should then ask his laboiatoiv foi lepoits on ceitain 
specific essential aspects of his cases, and not foi unessential data And he 
should assure himself that Ins highly specialized ivoik in biochemistij" is done 
by, 01 undei the diieet supervision of, competent peisons 
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News and Notes 


Tlie next annual meeting of the American Socictj of Clinical Pathologists hill be lichl 
in Portland Oregon Jul^ 5 6 and 8 1920 All members are urged to make plans to attend 
tins convention A\hich besides promising a great intellectual feast will also enable tliem to 
Msit our great far west 

Tlio attention of the mcaihers of the Amcniin Socict} of Ciiiiictl Pitholoi^iits i-i 
called to tlio fact that at our next convention in Portland Oregon one half day will be 
dciotcd to a group presentation and general discussion of the subject of Undulant Fever ' 
Participation m tins symposium by all the members is eamestlj requested by the Progrmi 
Committee and Research Committee 

Dr U H Foskett of 1 orthiuT Hi iirmaii of tlio Local Committee has been making 
extensive preparations for the meeting and assures the members good accommodation 
Reservations however should be made now specifying if these should bo held over for the 
American Medical Association Convention Those desiring same should communicate with 
tlie Secretary at once 


Members will kindly report nn\ change in address to the Secretary of tho American 
Sociotv of Clinical Patliologists 'Metropolitan Building Denver Colorado 
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The Iio'^pit'ils tlnougliout flio countrx irc showing grt U intirest in tlio work of the 
Eegistrj of Technicians Numerous requests for infoninfion linie liecn retcned ind nlso 
a large number of applications The interest shown in tins fielJ of actiMli of the American 
Socictj of Clinical Pathologists oikIciiccs the tMsttine of i jjrobltm which the organi? ition 
has undei taken to solve 


iirGiSTKi or TECiiMCiiNfa OP riit vMinu vn oi iiisnsi i \nioi/)oisTs 

In Mcw of the present chaotic condition taivtiiig imong the tcclinical workers in the 
clinical laboratories of ehnica! pathologists and hospitals and Hit diiersiti of qualifications 
imong these workers, the Anicricin Society of Clinical Pathologists, whoso members ire 
most Mtalli interested in the matter, his taken upon itidf the t I'-k of cliirifMiig the situ ition 
bi instituting i Bo ird of Bcgistri and issuing certificates to projurh qii ilificd technicians 
It IS the endeisor of the Sociitv to iiuest this useful c illing with tht digiuts th it it dc 
serves and to create i piopti spirit of appreci ition for the incnibcrA of a locition ninth is 
dedicated to the aid of sulTcring humnniti 

There la ilao an urgent need for proper control ind siiuti of schools for laboratory 
tcchnicnns It is the iiitciitioii of the Bcgistri to in ike periodic il inspection of schools and 
1 iboratoiies that conduct courses of fraiinng and to gno certificates only to such as meet 
the rcqiiirtments This moie is necessit ited bv the OMstenre of seiiri! schools of doubtful 
efficients who bs promises of lutritno positions will lure illy prep ircd students to t iko brief 
couiscs of instruction at oxoibitant rates Bi the siatom of litinsing the Socicti hopes to 
benefit prospcctno students in affording them opportiiniti to suk tuition in properly qn ilificd 
schools or laboratones 

Another useful feature of the Begistri is the Placement Bureau for Begistcrcd Ttch 
nicnns whicli promises to bo i grovt boon both to the 1 ibor itori as well is to the liccnsots 
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CLINICAL AND EXPERIMENTAL 


LATENT TOLERANCE IN DIABETES MELLITUS A STUDY OF THE 
EFFECT OP HIGH SUGAR DIETS WITH INSULIN 
ON CONTROLLED DIABETICS* 


B\ R B Gibson, Ph D , Ion a Citt Iowa 


T he idministrfttion o£ glucose b\ tnoutU as m the ordmarj blood sugar 
ourte test results usually m blood sugar ralues at the end of two hours 
uhieh are louer than the fasting lead Autogenous hypoglycemic symptoms 
mat be proa oked folloaving sugar ingestion * When the double blood sugar 
ourae test of Hamman and Hirsohroan is done on the diabetic an increase in 
sugar tolerance during the second period as compared anth the first is ob 
seraed as for the normal subject Our surgical diabetics who are giaeu 
insulin and sugar (orange juice and lactose) as preoperatiae preparation’ 
ayithstand surgical procedures as well as or better than nondiabetic patients, 
nhen the operation is of minor character, some immediate improvement in 
tolerance often may be observed Therefore, we were not unduly surpnsed 
when a patient with failing heart and edema nephritis and a diabetes mel 
litus (controlled) was thrown into a hypoglycemic reaction on the third dai 
of our high sugar cardiac diet* with n hat we considered a safe insulin dosage 
for the earbohj (Irate giaen 

Accordingh it seemed to the writer that the stimulating effect of sugar 
ingestion on the earbohj drate tolerance might be used in diabetic manage 
ment The results have been successful beyond expectation 

Diabetic patients admitted to our service are hospitalized and placed on 
a maintenance diet immediateh Protein earbohj drate and fat are giien in 
a proportion of 1 1 2 5 ba w eight with a fattj acid glucose ratio of 1 5 The 

From the Laboraton of Pathological Clicmlstrr tJ e Unlrcrsltj Ho pltal the State 
Unhcrslty of Iowa 

Read before the \nierlean rh>8lologlcoI Soclet> Vnn Arbor lllcli April 13 19 8 
Rcc I\cd for publication Julj 3 1P3S 
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energy value of the diet is inci eased bi added fat at the time of discharge, 
bringing the fatty acid-glucose latio to 2 0 When indicated, insnlin is given 
in sufficient dosage to promptly desugiiiue the patient vithout change in diet 
No attention is paid to ketone excietion, unless acetone and diacetic acid are 
present in excess Some subsequent impioiement in tolerance may occur over 
a period of "weeks 

When the aboie management is infeniipted b\ shoit periods (tivo to 
thiee daj’^s) of high sugai ingestion, nith inci eased insulin controlled by fre- 
quent blood sugai deteiniinations, a icmaikable improi ement in toleiancc de- 
^elops peimitting a leduction in unit dosage "when the icgular diabetic diet 
is resumed Successne peiiods of high sugai ingestion at interials of four 
or five days maj icsult each time in furthei impro\ement It is possible to 
progiess in this va} until insulin tlieiapj mai be entirely Tvithdravn in 
some cases, even in j’oiing individuals Two or three high sugar periods 
suffice 

With tvro mild diabetics, the high sugar period was not inteirupted, but 
the insulin dosage was piogiessivclv i educed until diseontinued on the eighth 
day Substitutions and additions wcie then made to the high sugar diet One 
^ of these patients who is emplov ed in the hospital, now on a general diet, has 
had normal blood sugar values since the expeiiment (six months) his diabetes 
had been conti oiled foi seven months before the high sugar period was 
started 

The first case leport is given because it demonstiates so well the improve- 
ment in tolerance resulting when a high sugar period is introduced into the 
estabbshed management Though inaiked progiess is confined to the first two 
or thiee davs, this peiiod was continued into the fifth day It seemed pos- 
sible with this patient that the tolciance would improve so much that she 
could eaiiy the high sugar diet with a potential glucose value of 240 gm on 
the same insulin dosage required with the diabetic diet glucose vmlue of 100 
gm This actually^ happened, it is a strilciug demonstration of the effect of 
the high sugai diet With lesumption of the diabetic diet, the usual i eduction 
of the insulin is showm 


Table I 

High Sugar Diet 

Protein 46 gm , fat 117 gm , carbolij drate 205 gm 
Calories 2117, potential glucose 243 gm 

Breakfast, 7 am 

Milk 100, cream 66, cooked cereal 120 (20 diy oatmeal), sucrose 10, orange juice 140 
Dinner, 12 noon 

Cream 132, butter 10, milk 100, cream 66, ico cream 100, candy 10, lettuce 50, orange 100, 
glucose 10 

Tea, 3 pm 
M ilk 100, cream 66 

Supper, 5 pm 

Candy 20, milk 250, butter 10, aspic 100, celery 50, egg (one) 65, orange 100, glucose 20 

Lunch, S to 9 P M 
Orange 150 or apple 100 

A smaller diet with calories 1978 and potential glucose of 230 gm is also used 
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Mrs M F, aged fifty one was admitted to the University Hospital Isov 29, 1927 with 
a history of diabetes of eleven years standing and with a gangrenous ulcer of the ngh 
foot from a pnmary infection of the toes extending over the entire foot and into the 
lower part of the leg She was placed on the usual diabetic management with insulin 
Incisions for drainage and removal of necrotic tissue failed to induce improvement and 
the right foot including the lower third of the leg was amputated December 16 At the 
beginning of the first sugar period, January 10 the stump had healed except for one 
small area which was necrotic The patient was up and went about m a wheel chair 
Her urine was free from sugar blood sugar only slightly above normal an equilibnum 
between her diet, insulin dosage, and tolerance had been maintained since December 20 
Her diet consisted of protein 55 gra carbohydrate 65 gm , and fnt 137 gm, with an energy 
\alue of 1730 calories and a potential glucose of 100 gm , insulin dosage was 40 units 
Blood sugar on January 6 was 333 mg two hours after breakfast The lugh sugar 
period was started January 10 with 73 units of insulin this day Her tolerance promptlv 
increased so that on January 13 and 14 the insulm had been reduced to the presugar 
period figure of 46 units with a blood sugar figure on the fonrteentli of 149 mg though 
the gluco<>o lalue of the high 'uigcr diet was 240 gm The patient was then returned 
to the regular diabetic diet with her in«;ulin dosage 30 units (January lO) A second 
high sugar period of tuo <^a^s duration lias permitted a further reduction of insulin 
to 24 units dail} 


STATE UNIVERSITY OP IOWA HOSPITAIi DIABETIC CHART 


Name Mrs M F, Age 51, Service Surgical Clinical No B 10432, Complications Arten 
osclerotic gangrene of right foot Amputation 12/lt)/1927 
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Case reports for jMr C G and for a recentiv studied patient ilr D R , 
■uitli the charted dati illustrate tlie procedure which at this time seems best 
adapted to improve the tolerance when alternating periods of routine man 
agement and high sugar dietarj Tre eraploved These patients are loung 
and ^vere legarded as severe diabetics when idmitted to our serMce Ordi 
narilj they would ha\ e been discharged on the insulin dosage given just prior 
to the time the first high sugar periods were started 

Mr C G aged twenty fi\e iNas ndmitted to the University Hospital Jan IS 19- 
witli a history of diabetes mellitus beginning in Mav 1926 and controlled by diet and 
insulin by his home physician m October 1926 He complained of pain in the lower ob 
domen after meals this disappeared on the third day of our routine management and 
the gastric analysis and senes were negatne His maintenance diet consisted of protein 
55 gm carbohydrate 55 gm and fat 137 gm with an energ> value of 1730 calonc A 
satisfactory insulin do age 00 units daily was established January 24 During his staj 
m tho hospital he was given four penods of high sugar diet of two darg each the third 
period was interrupted by a slight complication and is not given in the accorapanving chart 
Insubn dosage was reduced from 60 to 27 units a day after the first high sugar penod, to 
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17 units after the second, and fmallj to 12 units after the fourth period Ho -nus dis 
charged on February 26 with an increase in his diet of 55 gm of fat, bringing the calorie 
aalue to 2210 He has reported under date of April 13 that ho is doing well, has gained 
7 hg in weight, and that his unne has been free from sugar 


STATE tTNIVEESITY OF IOWA HOSPITAL DIABETIC CHAET 


Name C G, Weiglit 51, Ago 25, Senice Dr B, Climcal No C 301, Height 168 
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19 

2/22 

1600 

1010 

- 

- 


- 

150 

42 

H S 

1978 

54 0 

U 

18, 10, 14 

20 

2/23 

925 

1 018 

- 

- 


1 - 

145 

12 

55 

1730 

54 0 

U 

7, 0, 5 

21 

2/24 

1600 

1016 

- 

, - 



135 

12 

55 

1730 


U 

ditto 

22 

2/25 

1050 

1024 


1 

j 

1 _ 

119 

12 

55 

1730 

53 9 


ditto 

23 

2/26 



Discharged 



140 

12 

55r 

2211 



ditto 


‘Glien bj error added orange Juice to supper 


Mr D E, aged eighteen, uas admitted to the Unuersity Hospital Mai 15, 1928 for 
diabetes mellifus Sugar had been found in the unne earlj in January of this year during 
an attack of mumps, though a nocturia had been noted two weeks earlier Home treat 
ment was dietary only, and he had lost 13 5 kg when he entered our service Blood sugar 
at 5 o’clock on the afternoon of admission nas 350 mg and the urine contained much 


STATE UNIVEESITY OF IOWA HOSPITAL DIABETIC CHAET 
N inie Mr D E , Weight 43 4, Age 18, riace Dr B , Chnioal No C 3161, Height, 161 


NO 

DATE 

TOTAL 

UFINE 

SP GK 

ACE 

TONE 

DIA 

CETIC 

SUGAR 

% 

SUGAR 

TOTAL 


INSUUN 

UMTS 

DIET 

NO 

CAL 

OLO 

AVT 

REVAPKS 

1 

6/ 5 


1010 

- 

- 

- 


122 

30 

55 

1730 

43 9 

U 20, 0, 10 

2 

6/ 6 


1003 

- 

- 

- 

- 

155 

69 

Hb 

1978 

43 9 

30, 17, 22 

3 

6/ 7 

1750 

1010 

- 

- 

tr 

tr 

234 

57 

HS 

1978 

43 9 

22, 15, 17 

4 

6/ 8 

1475 

1010 

- 

- 


- 

105 

19 

55 

1730 


12, 0, 7 

5 

6/ 9 

1150 

1014 

— 

- 

— 

— 

100 

17 

55 

1730 

44 1 

10, 0, 7 

6 

6/10 

1350 

1014 

- 

- 

- 

- 

127 

14 

55 

1730 


S, 0, 6 

7 

6/11 

1075 

1014 

- 

- 

- 

- 

130 

14 

55 

1730 

43 2 


8 

6/12 

1400 

1 012 

- 

- 

- 

— 

96 

14 

55 

1730 



9 

6/13 


1 010 


- 

- 

- 

186 

00 

HS 

1978 


25, 15, 20 

10 

6/14 


1010 

- 

- 

- 

— 

138 

45 

HS 

1978 

4313 

20, 10, 15 

11 

6/15 

1600 

1012 

- 

- 


- 

198 

5 

55 

1730 

43 6 

5, 0, 0 

12 

6/10 

1450 

1014 

- 

- 

- 

- 

172 


55 

1730 



13 

6/17 

1300 

1012 

>- 

- 

- 

- 

108 


55 

1730 



14 

6/18 

1300 

1012 


- 

- 

— 

162 


55 

1730 



15 

6/19 

K«U 

1 020 

- 

- 

- 

— 

136 


55 

1730 

42 7 


16 

6/20 

■Eli] 

1 012 

- 

~ 

- 

- 



55 

1730 

43 4 


17 

6/21 

■£•3 

1 014 

- 



- 



55 

1730 



18 

6/22 

1350 

1012 

- 


— 

— 

149 


55 

1730 

43 2 


19 

6/26 

1400 

1010 

- 

- 

- 

- 

132 


55 

1730 

43 2 
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sugar Be was placed on a diet of proteJn 55 gm, carbohydrate 55 gm, and fat 137 gm 
with an energy eqmralent of 1730 calones and ■was given inaubn the following day The 
glpcosuna was controlled on Maj 23 with 53 wuta of insulin this day InsuUn was reduced 
gradually to 30 units on June 3 the blood sugar on Juno 5 being 122 mg against a blood 
sugar of 107 rag on the prenoos dosage of 37 muts The first penod of the high sugar 
diet with increased lasuhn on June 6 and 7 pcximtted a reduction of tho previous 30 amts 
to J4 units dailj Insulin was discontinued after the second high sugar period, June 13 and 
14 blood sugar was 198 rag on returning to the diabetic diet but fell to 130 rag on June 
and 332 mg on June 26 

The folloumg summaries are from the records of tuo mild diabetics one 
of ivliota (H P W ) had been controlled for six months and the other 
(D OT3 ) for a jear previous to the experiment Both were given the high 
sugar diet and this was not mterrupted Insulin nas reduced dailj until 
discontinued on the seventh and sixth dajs respectivelj Blood sugar toler 
ance tests on H. P W were done before and after the completion of the 
insulin course (Table IV) Substitutions and additions were made to this 
patients diet until the lugb. carboh}drate followup diet (Table II) was at 
tamed His improvement has been maintained and he is non after six 
niontha on a general diet The second patient P 0 B n as transferred after 
a dav without insulin directly to a high carbohydrate follow up diet Except 
for the second daj of this diet (high carbohydrate) lus blood sugai remained 
normal and he was diseiiaiged after a -week without being returned to his 
previous diabetic diet 

Mr H P V aged twentv six weight 77 leg a medical atudenf found sagar in his 
urine in the spring of 1927 As ho was cmplojed for part time in this hospital he was 
put on a diet prepared m oar therapeutic diet kitchen and kept under ob«ervation Hxs 
diabetes which was raild in type was easily controlled A blood sugat curvo tolerance 
test on October 27 indicated that the diabetic condition was at this time even mote pro 
nounced than a prenous test in June had indicated On November 13 he was given the 
high sugar diet The m ulin dosngc waa controlled by blood sagar dotennmation two hours 
after the three principal meals dailj Twenty four hour nnne collections were inconvenient 
and uere not made but qualitative tests on Bpecimons collected from time to time were 
always negatne for sugar He was given 48 omta of insulin {m 3 dose® 20 12 and IQ 
units) the first day and this was progressively diminished until discontinued on November 

Tabli, II 

PoLUiw VP Piets (H I? W and T> 0 B ) 

PjoteiB 8D gni fat 149 gni carbohydrate 233 gra 
Calones 2705 potential glucose 300 gm 

Breakfast 

Milk 100 cream 100 bread 30 butter 10 two egge cereal (dry) 20, orange 300, sugar 20 
Dinner and supper 

Milk 100 cream 100 bread 30 butter 20 meat 75 potato IQO 5 per cent vegetables 100 
10 per cent vegetables 100 10 per cent fruit 100 
Protein 81 gin fat 121 gm carbohydrate XOO gm 
Calones 2209 potential glucoso 254Ji gm 

Breakfast 

Mdk 100, cream 50 bread 30 butter 20 two eggs cereal (dry) 20 orange 200 

Dinner and cupper ,, 

Milk 100 cream 50 bread 30 butter 35 meat '’S potato 75 5 per cent vegetables 100 30 
per cent Ncgctablcs 100 30 per cent fruit ISO 
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21, the eighth day of the diet A blood sugar cunc tolerance test on November 24 showed 
a marked improvement over the result on October 27 Blood sugar values duniig the 
insulin period varied from 100 to 105 mg, and were from 100 to 128 mg after tlie insulin 
was discontinued and the diet gncii a more general charicter 


Tabij' III 

Effect of a High Sugif Dipt with In shun Admimstp vi ion on i kliui Biini-Tic (H P W ) 


DATE 

INSULIN 

9 30 A M 

BLOOD suc\r 

2 so r M 

7 30 P M 

DIET 

ll/lo 

0 

0 

0 

123 



Diabetic diet 

14 

20 

12 

10 

117 

129 

103 

High sugar 

15 

15 

9 

10 

122 

112 

108 


10 

11 

7 

s 

133 

120 

100 


17 

9 

5 

7 

145 

1*^2 

103 


18 

9 

0 

7 

130 

136 

100 


19 

7 

0 

0 

122 

155 

122 


20 

5 

0 

0 

103 

137 

137 


21 

0 

0 

0 

125 

122 

1^2 


22 

0 

0 

0 

122 




23 

0 

0 

0 

125 




12/ 1 




100 



Diet more general in 

S 




117 



characti r, liigh cbh 

15 




100 



and low salt (Ta 

30 




12") 



ble 11) 

1/ 7 




120 




31 




126 




3/4 




128 




27 




127 




5/1 




127 




0/24 




122 



General, since 5/15 


Table IA’’ 

Glucose Toleb\nce Test on H P W Befoke \nd \ftfr thf High Sugar Diet Pfriod 

HOURS 

OCTOBEP 27 

BLOOD SUGAP UPINE SUGAR 

MG 

NOVEMBEr 
BT-OOD SUGAR 

MG 

21 

URINE SUGAR 

0 0 

128 none 

Glucose 50 am 

120 

none 

05 

220 

179 


10 

235 tr ice 

179 

nono 

15 

197 

143 


20 

165 trace 

127 

none 

25 

122 

120 


3 0 

109 trace 

111 

none 

Mr D 

O’B, aged fifty nine, was admitted to 

the Uniiersitv Hospital 

March 3, 1928, 


for diabetes mellitus He had been managed succcssfullj during a previous admission 


(May 10, 1927 to June 1, 1027) with diet alone Tlie diabetes was mild ind had not 
progressed Examination revealed onlj a slight secoiidnn anemia There was a gastric 
resection, which had been done two jeais previouslj, with a well functioning gastrointestinal 
opening He was placed on a diabetic diet, then given two dajs of general diet to dem 
onstrate the diabetic condition, aftei which he was returned to dietaiy management The 
high sugar diet was started on March 14, with 44 units of insulin, and was continued with 
daily insulin reductions as in the case of H P AV Insulin was discontinued on March 
20, when the blood sugar was 100 mg He was then given a high caibohydrate diet of 
general character and was discharged a week later with a final blood sugar 110 mg 
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STATE TJNIVEKSITy OP IOWA HOSPITAE DIABBTIO OHABT 


SilDiL D O’B Weight S9 9, Age o9, ScTOec Dr P M S , Clmic-U No B I2ol (Ad 2) 

Height 168 


KO 

OA.TE 

TOTAL 

uniaE 

SP GP 

ACE 

TONE 

DIA 

CETIC 

SUGAR 

% 

SUOAP 

TOTVL 

BLOOD 

S0OAR 

INSULTf 

UNITS 

DIET 

NO 

CAL 

KILO 

trr 

PEMARKS 

1 

3/ 6 

700 

1024 

_ 

- 

_ 

_ 

108 


55 


59 9 




2 

3/ 7 

TOO 

1024 

- 

- 

_ 

— 



56 

1730 





3 

3/ 8 

300 

ilKi 

_ 


_ 

_ 




1730 

58 7 




4 

3/ 9 

/25 

1030 

tr 

- 

tr 

tr 

290 








5 

3/10 

700 

1020 

tr 

- 

tr 

tr 



Gen 


58 4 




C 

3/11 

900 

iltPelil 

_ 

_ 





65 

1730 

591 




7 

3/12 

900 

HaH 


_ 





55 

1730 





■y 

3/13 

1100 

1020 

_ 

_ 

- 

_ 

120 


55 

1730 





■11 

3/14 

OoO 

1020 

- 

_ 

- 

— 

84 

44 

HS 

1978 


0 

22 

10, 12 


3/15 

675 

ilinil 

- 

_ 

- 

— 

120 

35 

H8 

19<8 


U 

lo 

8 12 

PM 

3/16 

1400 

Hina 

- 

- 

- 

— 

119 

26 

HS 

1978 


U 

12, 

G S 

Bkl 

3/17 

750 

1018 

- 

_ 

- 

_ 

105 

16 

HS 

1978 

38 6 

U 

9 

0, 7 


3/18 

1450 

1012 

- 

_ 

- 

_ 

77 

12 

HS 

1978 


U 

7 

0 5 

14 

3/19 

m 

1 010 

- 

- 

- 


106 

5 

HS 

lO-'S 


0 

5 

0 0 

15 

3/20 

mmnM 




- 

_ 

100 


HS 

1978 





16 

3/21 

950 

1020 

- 

- 

- 

_ 

108 


HO 

2208 





17 

3/22 

1350 

1012 

- 

- 

- 

- 

349 


HC 

2208 





18 

3/23 

1100 

1014 

- 

- 

- 

- 

104 


HC 

2208 





19 

3/24 

1200 

1020 

- 

- 

- 

_ 



H a 

2208 

00 0 




20 

3/25 

1450 

1014 

- 

- 

_ 

- 

10'> 


lie 

2208 






3/26 

1800 

1014 


- 





lie 

2208 





El 

3/27 

1100 



- 

- 

- 

no 


Ria 


59 9 





Of 19 patients tvbo hate leceitcd hig)i sugai diets but 3 hate failed to 
react fatorablj One of these ttas a case of fraetuie ot the leg ttitli de 
laved healing, the second a ttvilte jear old girl tilth m unstable response to 
usual management and tiie thud a middle aged tiomau to tthom the high 
sugar diet was given nithout pretious control The etperiment was dis 
continued on one patient ttlio failed to cooperate and on a second who 
det eloped an intestinal complication both had shown the usual improtcment 
in tolerance after high sugar pciiods 

Patients whose courses can be followed and who iic issHrcd of adequate 
home management aftei leating the hospital aie now being selected foi the 
liigh sugar dietarj management It is important to know how peiniineiit 
the improied tolennce is and what changes in the diet ina\ prose more 
efScieiit A^ain whit further increase m tolerance if am is possible for 
letiirn cases pieciouslj giaen the high sugar diet! 

It IS difhcult to coi relate the iisults with current work in diabetic man 
agement and the action of insulin Sansum Blatberwick and Bowdens 
diabetic control and Baiubridgc s“ studj on rats both indicate that insuhii 
IS much more etfcctive when a diet high in earbohadrates is employed as 
compared with a high fat ration Macleod’ has suggested a stimulation of 
insulin production hi glucose acting on the islet cells not act maolaed in 
the disease process Chabaniei and Copeman* liaae attempted to treat dia 
betes with relatiaelj high carbohadrate diets and iirge doses of insulin 
when the patient Ins been desiiginzcd for fifteen dnjs and blood sugar 
normal, the injections maj be suspended pending a return of further sj mp 
toms, when another senes’ is undertaken The free interaals between 
scries avere found to increase gradnallv avith progrcssiacla diminished insulin 
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periods Sweenj V recent expeiiments on the effect of diet on sugar toler- 
ance are of interest in showing that diets high in fat and protein and loir 
in caibohydrate lesult in lowered sugai tolerance Latent tolerance may be 
due to a fixation of the sugar mechanism at a Ion lei el unless stimulated bj 
sugar ingestion, a condition nhicli is exaggeiated in diabetes and continued, 
though at a different level, in the conti oiled diabetic The idea that a dor- 
mant rather than a functionally inadequate mechanism niaj obtain in dia- 
betes and that it may be stimulated to aetivitj under appiopnate conditions 
suggests itself This is in accord Mitli the fact that in a considerable pro- 
poition of cases no pathologic changes can be found in the pancreas (Adami 
and MeCrae) 

SUMMAnT 

Diabetics conti oiled on maintenance diets with a fatty acid, potential 
glucose latio of 1 5 and the lequiied insulin dosage haie shomi a lemarkable 
improvement in tolerance following two oi three da\s of high sugar inges- 
tion with increased insulin Successne periods of high sugar diet at inter- 
vals of foui or five dajs lesult usually in a progressne increase in toleiauee 
until dietaii management without insulin niai sufBce to eontrol the diabetes, 
especially in jouug individuals Two mild diabetics, previoush controlled, 
continued to improve in toleiance without intenuption of the high sugar 
diet except for substitutions and additions until a diet of general character 
was attained 

The In-sulin used in this stu<U was In part supplied through the courtesv of E R. Snulbb 
A. Sons 
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COLLOIDAL IRON, ELIMINATION THROUGH THE 
GASTROINTESTINAL CANAL* 


By M H Streicheb, MD Chicago 


INTRODUCTION 

A REVIEW of tlie litcratuie on mteiiml non metabolism bjmgs out many 
questions still open to discussion Many investigations lm\e been made 
on the chemistry of iron metabolism, yet no coiifiimation has e'ver been re 
ceived through morphologic researches of the intestinal canal ^vlth especial 
reference to studies of colloidal iron 

There is still some control ersj as to whether iron when gi\en intra 
\enously in large doses and over a long peiiod of time is excreted uith the 
bile, resorbed by the duodenum and later excreted in the large intestine, or 
whether it is resorbed by the cecum before it is eliminated in the stool 

Cushny states that iron injected intravenouslj into animals is stored in 
the liver, spleen and hone marrow, but is taken up from these organs again 
and is excreted by the epithelium of the cecum and colon We nere pri 
manly interested m determining the cells that have a special affinity for 
colloidal lion substances in the course of elimination through the intestine 

LITERATURE 

In a careful resum6 of the literature it is disappointing to note the degree 
of variance among different investigatois as to structural components chiefly 
concerned in the elimination of iron and distiibution of iron pigment 

Stockmann and Greig (1897) state that iron is excreted from the blood 
chiefly by the intestinal mucous membrane although minimal amounts are 
present in the bile and urine 

Beattie (1905) m his report on Hemochromatosis states that he has not 
found anj pigment containing fiee iron m auj pait of the gastrointestinal 
tract 

Muir and Dunn (1914) lepoit a positive naked eje test for iron m the 
raucous and muscular coats of the stomach and a negative test in the colon 
JLcroscopicallj thej found fc^ iron granules in the mucous and sub 
mucous coats of the small intestine 

Austin and Pearce (1914) state that tlie elimination of iron occurs almost 
entirely through the intestine especially the colon 

Dillard and Weidman (1925) in their report of a necropsy of a I\Iultiple 
Hemorrhagic Sarcoma of Kaposi state that the colon demonstrated clusters 
of pigmented endothebal cells in the mucous stroma but no pigment was 
found in the small intestine suggesting some elimmati-ye process in conneo 
tion with this pigment 

From the Department of Pathology and Medicin Unher<(lt> of Illlnoi College of Metll 
cine and the Grant Hospital, 

necelved for publication Julj »f 1028 
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Pfeiffer and Boemer Patzelt claim that very few iron cells are found in 
the stroma of the villi of the duodenum JIanj iron containing cells are 
found in the stroma of the mucosa of the cecum Pew iron containing cells 
are seen in the stroma of the mucosa of the colon Masses of iron granules 
are found in the cells of the reticuloendothelial system 

MATERIALS AND METHODS 

The data of the present ln^ estigation are based on experiments on rab 
bits using intravenous injections of a colloidal iron preparation Daily in 
jections of 2 c c of a 20 per cent solution of saccharated iron onde were 
given for a period of twentv to sixtv davs 



The animals were killed bj bleeding and necropsied Sections were 
taken from different portions of the gastrointestinal canal tissues fixed in 
94 per cent alcohol embedded in paraflBn and stained after the Prussian blue 
method for iron pigment lithium carmm being used as counterstain 

The naked eje test (Peail Prussian blue method) was also applied in 
each case before fixation of tissues The bile was collected and tested for 
relative amount of iron present 

RESULTS 

Saccharated iron oxide has the same action on bodv tissues as vital 
stains liave, that is iron granules arc stoicd bj the same cells that take up 
such dyes ns lithium carmin, trypan blue etc 
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In using Vital stains the intensity of stain will necessarily depend upon 
its concentiation, and therefore, we would expect to find maximum con- 
centration in that portion of the intestinal canal uheie elimination is most 
pronounced Table I shows the relatne distiibution of non pigment in the 
epithelium, stroma and lymphoid tissue 

Table I demonstrates distinctly that of the intestinal epithelium, that of 
the ceeum is chiefly concerned in the piocess of elimination of iron lutio- 
duced in colloidal foim No pigmentation vas found in the duodenum and 
colon Apparentlj' only a small amount of iron leaies tlic body through 
the bile 


r 



Pier 2 


The histologic analysis oi the cecum may be best demonstrated by a 
representative photomiciogiaph Fig 1 is a photomiciogiaph of the cecum 
under low power in which the general distiibution of the iron granules is 
shown by deposits of black particles along the lining epithelium of the cecum 
Fig 2 IS a photomicrogi aph of a portion of a cecum under high powei 
in which the gianules are seen to be deposited in the lining epithelium and 
also in the histocytes of the stioma 

DISCUSSION 

It IS a generally accepted view that certain cells wiU become vitally 
stained when colloidal metallic substances are injected into the blood stream 
Eppinger was the first to show that the leticuloendothelium possessed the 
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property of storing colloidal iron pigment In considering the cellular ele 
ments that are specifically concerned in this process, we refer to 

1 The cells of the reticuloendothelial system as in the liver, spleen, lymph 
glands and hone marrow 

2 The li\er cells and the epithelial cells of the con\oluted tubules of the 
kidnej when numerous injections are given 

3 The epithelium of the cecum and the histocytes in various portions of 
the intestinal canal 

Some investigators claim that iron when given by mouth, is first absorbed 
by the duodenum and later excreted in the large intestine especially by the 
cccum Yet, others believe that iron stored in the liver is excreted chieflv 
bv the bile and is resorbed to some extent in the large intestine 

If it is true that the iron stored in the liv er is excreted in the bile, then 
we should expect an increase of the iron content in the bile, or if it is true 
that absorption is taking place in the duodenum then we should find iron 
granules stored in the epithelium of the mucosa, but the iron content of the 
bile IS not increased in these experiments This is supported by Cushny 
who states *‘that iron stored in the liver does not escape bj the bile ” A1 
though a small percentage of iron is a constant constituent of this fluid, it 
IS not increased when iron is given intravenously This view is supported 
by Dubin and Pearce (1918), who state that in a dog, iron in appreciable 
amounts is not eliminated in the bile Again iron granules were not found 
to be stored in the mucosa of the duodenum Hence wc conclude that 
colloidal iron given intravenously is not eliminated in the bile in large 
amounts and that apparently no absorption takes place in the duodenum 


CONCLUSION 

Colloidal iron given intravenousl> in appreciable amounts is eliminated bj 
the cecum 
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THE CLINICAL USE OP A COLLOIDAL ALUMINU]\I UYDROXIDE 
AS A GASTRIC ANTACID^ 


By BuRRiLt. B Crohn, JI D , New York, N Y 


F or the last seveial yeais internists inteiested m gastroenteiologj have 
felt a ceitain dissatisfaction vith the inci easing use of soluble alkabne 
salts to reduce oi neutialize gastiic aciditv (hA peiacidity) Laboratorj' tests 
with the fractional test intal as a medium of expciinientation have shown that 
soluble alkalies like bicaibonate of soda, when administeied bA mouth, cause 
an immediate and total neutialization of all the gastiic aciditi (with a tempo- 
lary suspension of digestion) This is followed bj a lapid lebouud of gastric 
acidity lesulting wnthin a half houi in an hvpei acidity of cacii greatei degree 
than in a contiol cuive These same lesults hold equalh Aiell in the case of 
the less soluble magnesia salts, such as magnesium oxide and magnesium 
phosphate 

In 1917 definite deletciious toxic effects aacic noted by llaidt and Rneis’ 
to result fiom excessive dosages of soluble alkalies particulailj in cases of 
gastroduodenal ulceration Here the piolonged administiation of such drugs 
in large doses, tiequently given oaci long periods of time, lesultcd in definite 
untowaid clinical states chaiacteiized bi' headache, malaise, anoiexia, nausea 
and vomiting, diaiihea and marked prostration Gastric tetany, one of the 
most dreaded of complications paiticulaily in ulcei cases, Avliile probably not 
caused by actual ovei-alkaliiuzation, is definite! j closelv associated Avith a con- 
dition of plasma alkalosis as CAidenced bs the high CO^ coefficient in the 
plasma of such cases 

The dissatisfaction Avith the soluble alkabes has suggested the greater 
popularization and AAidei use of insoluble neutral salts aaIucIi, dissociating in 
the gastric secretion, result in sufficient neutiahzatioii to giAc clinical lebef 
Such salts, containing calcium as the caibonate oi phosphate oi lime, are not 
absorbable as such from the gastrointestinal tract and are thus devoid of toxic 
after-effects GieeiiAvald- has also pointed out that the neutial secondary and 
tertiary phosphates of magnesium and calcium acted as local antacids Avithout 
producing systemic alkalinization 

The introduction dining the last feiv years of a special colloidal form of 
aluminum hydroxide as a gastric antacid has interested me as offering perhaps 
an optimum medium for the reduction of gastric acidity (and so-called hyper- 
acidity), and as suggesting a salt Avhich is devoid of any secondary acid- 
stimulating effect It has also seemed desirable to administer only such a sub- 
stance wdiich, wffiile reducing acidity to a point Avheie clinical heartburn and 
pain are relieved, wall yet not completely alkalimze the gastric chyme and so 

•Colloidal aluminum hjdroxide Is marketed b^ The AVander Companj oC Chicago under 
the trade name Alucol 
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suspend digestive activity "With this in mind I lia\e completed some simple 
comparative studies on the effects of these latter nonabsorbable and nonsoluble 
salts noting their action in vivo and also their clinical possibilities and possible 
toxic effects 

Calcium phosphate (in doses of 30 grams, 2 grams) administered to a pa 
tient with a normally high acid curve is a rather ineffectual antacid (Pig 1) 
Free acid is seen in the fractional test meal to be only very moderately re 
duced, the total acidity remaming practically unaltered 

Calcium carbonate m similar dosage when administered toward the end 
of a test meal is more efficient as an antacid (Fig 2) but causes, like the 
soluble sodium salts, a complete gastric neutralization 


H 


K 


IV. H V I 1 i > 



Colloidal aluminum hj dioxide representing a successful and permanent 
colloidal suspension of aluminum hydroxide, offers manj advantages It is a 
neutral salt , it cannot produce an alkaline reaction in the gastric chjTne and 
IS therefore incapable of suspending or paralyzing digestion it is an efficient 
antacid which by reducing the free acidity to a minimum consistent ^^ith 
continued digestion, also reduces the total acidity to a point where complete 
cessation of subjective symptoms is almost an invariable rule, it is non 
absorbable and nontoxic Fig 3 represents the control cune m a case of 
gastric hyperacidity with subjectne symptoms of heartburn and postprandial 
discomfort On a successi\e day 30 grains of colloidal aluminum hydroxide 
were administered to the same patient three quarters of an hour after the test 
meal had been given and when the mounting acid curve showed that the con 
ditions were similar to the day of the former control test (Pig 4) The 
effect of the colloidal aluminum Indroxide on the gastric curve is readily 
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demonstrable Free and total aeid are immediately reduced, and jet a mmi 
mum of free acidity is at all times retained allowing of continued digestion 
Motility is beneficently hastened, foi while in the control curve the emptying 
time IS two and a quarter hours, after the administration of the colloidal 
alummum hydroxide emptjmg time of the \iscus is reduced to one and one 
quarter liours 

Results similar to the above ha\e been found m repeated experiments 
both on the same individual and on se\eral types of cases Deleterious or 
toxic effects have never been noted, and the action of the drug as an antacid 
m VIVO IS unuersally favorable 

Clinical Results — I have administered colloidal aluminum hydroxide in a 
large series of clinical cases (fiftj or more) comprising within this group 

H H ^ > •' V V a 1 i 





eiamples of functional gastric secretory distuibances of tlie hjperacid type 
complaining of heartburn, belching, discomfort and constipation, cases of 
gastric neurosis, and also a group consisting of gastroduodenal ulcerations 
In cases of functional hyperacidity and moderate snbacidity with snbjective 
complaints of pain and heartburn the relief afforded by 15 to 30 grams of 
colloidal aluminum hydromde is almost immediate The relief so afforded 
may last for thirty to sixty minutes only occasionally being followed bj re 
currence of heartburn or the snbsidence of symptoms may be complete and 
endurmg An nndesirable eonstipatmg effect such as is seen with the bis 
muth salts has not been observed, nor have nausea, vomiting or diarrhea or 
any other toxic by effects been noted on any occasion 

In the senes of over 20 cases of gastrodnodenal nlceration colloidal alumi 
num hydroxide serves all the purposes of an ideal antacid in giving immediate 
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relief to the symptoms of pain and heartburn The pain of ulcer ceases almost 
immediately aftei the colloidal hydroxide of aluminum has been swallowed 
In the less severe cases the lelief endures until the next meal In the more 
severe cases the relief is just as efficient and prompt, but a lecurrence of the 
pain may not be prevented aftei some time By thus gmng piompt and con- 
tinued relief to the symptoms of pam and heartburn it allows of a moie grad- 
ual and steady increase Of the diet and thus probably to moie ideal conditions 
for a rapid healing of ulcer 

To sum up, it may be said that colloidal aluminum hydroxide seems to be 
the more desirable of the neutral nonabsorbable antacid salts in so far as it 
IS an efficient agent in reducing gastric acidity to a point where symptoms 
are relieved but gastric digestion allowmd to continue It hastens gastric 
emptying, it is nontoxic and devoid of deleterious by-eliects It is clinically 
applicable in cases of gastiic secretorj' distuibances characteiized by hjpei- 
acidity and can be used in ulcer cases in moderate dosage over piolonged 
periods without the anxiety of producing oi the pioduction of alkalosis or the 
toxic symptoms such as maj" be due to the absoiption of soluble alkaline salts 
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IMMUNIZATION TO SCAKLET FEVER OF PROVIDENCE CITY 
HOSPITAL STUDENT NURSES*^ 


By Edwin jM Knights, M S , Providence, R I 

IN JANUARY, 1927, the laboiatoiy of the Pi evidence Citj Hospital ex- 
tended its reseaich woik on scailet fevei to include the Dick testing of 
student nurses and the immunization of a certain peicentage of nurses show- 
ing a positive Dick test The results heie tabulated coiei the peiiod fiom 
January 1 to December 31, 1927 The wmik of immunizing the student nuises 
IS bemg continued this yeai, but for leasous to be explained latei the Dick 
testing has been discontinued and only the immunization work is being 
eairied on 

Before the work wms started in 1927 an investigation of the methods used 
m the production of scarlet fever streptococcus toxins and antitoxins by vari- 
ous commercial biologic laboratories was cairied out We wmie able to ob- 
tain from one of these commercial laboi atones a written statement to the 
effect that then scarlet fever streptococcus toxins and antitoxins were pro- 
duced fiom pooled strains of hemolytic streptococci, some of which wmre sub- 
cultures of the strains used by the Dis Dick in producing experimental scar- 
let fever in human beings In addition certain strams of hemolvtie strepto- 


•From the Laboratories of the Cit'\ Hospital Pro\Idence R I 
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COCCI were used which -ueie obtained from, scarlet fe%er patients, but which 
had not definitely been shown to have caused scarlet fever in human beings 
The products of this one commercial biologic laboratory liaie been used ex 
clusnelj in tins work 

The care of scarlet feier patients comprises pait of the training of the 
student nurses at the Pro\idence Citv Hospital, and during their stay here 
the students maj be considered to be more or less equally exposed to scarlet 
fever During the year 1927 there were 274 student nuises in training at this 
hospital The period of training here maj be either three or four months and 
there art no set dates for the arrival and departure of large groups of nurses 
It might be said that students are arriving eontmuallv and leaving as regu 
Hrlj having completed their period of training Of these 274 student nurses 
196 nere given Dick tests for susceptibility to scarlet fever using 01 cc of 
standardized toxin intraciitaneoush the results being read after twenty hours 

Of the 196 nuises tested there were 53 v\ho gave a historv of having pre 
■nouslj had scarlet fever The results of the Dick test on these 53 were 
11 positive and 42 negative There were 143 nurses nho gave no previous 
history of scailet fever and the results of their tests were 37 positive, 101 
negative and 5 doubtful There weie in all 48 nurses or 24 5 per cent of 
those tested viho gave a positive Dick test and 143 or 72 9 per cent nho gave 
a negative test and 5 nurses or approximately 2 5 per cent v\ho gave doubtful 
reactions Twenty six of the nurses who gave positive Dick tests and who 
gave no previous history of having had scarlet fever were actively immunized 
'igainst scarlet fever by the method of giving five inyections of scarlet fever 
streptococcus toxin at weekly intervals beginning vnth the first injection 
containing five hundred skin test doses of toxin and increasing the amount 
of toxin on each successive dose until the fifth and last dose contained 60 000 
skin test doses Not one of the twentv six nurses thus immunized contracted 
scarlet fcvei during her period of training at this hospital We have no rec 
ord of their histones subsequent to the completion of their training here 

Fifteen of the 274 student nurses contneted scarlet fever during their 
course of training m 1927 None of these 15 nurses had been previousli im 
munized but Dick tests had previoush been done on eight of them Four 
had given positive tests, 3 had given negative tests and one gave a doubtful 
test One of the fifteen nurses contracting scarlet fever in 1927 gave a bis 
tory of having had scarlet fever in 1917 Her Dick test previous to the onset 
of the disease had been positive and a retest made after convalescence was 
negative 

The tnenty six nurses who viere immunized against scarlet fever nere, 
nith one exception given a retest two wcel s after their last inoculation The 
results of this retest were twentv gave negative tests four gave positive 
t-ests and one gave a doubtful test 

During the vear were furnished viith one lot of si in test toxin nhich 
when used m the regular wav seemed to be giving too high a percentage of 
negative results A fresh lot of toxin was obtained and this lot gave results 
at variance with the previous tests vihcn repeated on the same nurses The 
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commercial biologic laboratory wbicb supplied us witb material for tbis work 
has, during the present year, been unable to supply us with scarlet fevei 
streptococcus toxin standardized for skin test work In a letter to us thej 
state, "We have shipped no Dick test for the past month About the middle 
of January, all om stock was called back to the laboratoiy It uill be released 
at a time when laboratory tests prove satisfactory " 

In summarizing the lesults obtained duiiiig the yeai 1927 ue may drau 
two conclusions 

1 The Dick test toxin with which we w'ere furnished during 1927, gave 
unsatisfactory results as an indicator of susceptibility to scarlet fevei 

2 While the number of nurses who were given the immunizing doses of 
scarlet fevei streptococcus toxin is rather small, the results seem encouraging 
enough to wan ant continuing, during the coming year, the immunization of 
nurses who give no histoij' of hanng had scarlet feier, leaving a certain 
percentage not immunized for controls 


Dick Tests and Immunization of Nukses, 102" 


Number of nurses uho scrrcd pnrt or all of tlieir truning period in 1027 274 

Number of nurses tested for susceptibility to scarlet feicr 190 

Number of nurses with positive Dick tests 48 

Number of nurses ivith negative Dick tests 143 

Number of nurses ivith doubtful Dick tests 0 

Number of the 274 developing scarlet fever 15 

Number of nurses developing scarlet fever with previous positive Dick test 4 

Number of nurses developing scarlet fever with prevuous negative Dick test 3 

Number of nurses developing scarlet fever with previous doubtful test 1 

Number of nurses developing scarlet fever not previouslj tested 7 

Number of nurses immunized (5 doses) (one received onlj 3 doses) 26 

Number of nurses vnth positive Ee Dick after immunization 4 

Number of nurses wath negative Ee Dick after immunization 20 

Number of nurses not tested after immunization 1 

Number of nurses wath doubtful test after immunization 1 


None developed scarlet fever who had prevaouslj received active immunization 



Dicl Tests 







POS 

NI^O 

DOUBTFUL 

TOTVL 

Nurses with 

previous historv of scarlet fever 

11 

42 

0 

53 

Nurses with 

no previous history of scarlet fever 

37 

101 

5 

143 





SECONDARY FACTORS IN UNCOMPLICATED CASES OP SEASONAL 
HAY FEVER 

Based on a Studi op Seven Hundred Nineteen Cases 


By Ray M Badyeat M A , Jil D , P A C P , Oklahoma Cm, Okla 


D uring the first se\en years of our studj of allergic diseases uncompli 
cated cases of seasonal liaj fe^er y\ere tested onlj "with pollen During the 
latter part of this period, ho^^e\er, we became suspicious, on account of failures 
in obtaining good results in some cases, that some seasonal ha> fever patients 
might be hypersensitive to other atopic substances than pollen which would 
act as secondary factors For this reason eases obtaining poor results were 
rechecked for the possibility of sensitmtj to animal dander, other dusts, and 
foods During the past two years all cases of seasonal haj fe\er who mam 
fested no B\mptoms out of the pollen season were tested both bj the scratch 
and mtradermal methods with pollen, animal epithelial, other common in 
halants, and some of the important foods just as we routinely do cases of 
perennial hay fever 

Seven hundred and nineteen private nneompheated seasonal hay fe^er 
cases which have been investigated in our Climc during the past two j ears 
comprise our present study Our findings relative to a sensitivity to inhalants 
other than pollen in these oases interested us since they had no symptoms out 
of season We believe that our knowledge of the findings enhanced the value 
of oui management very materiall), which has encouraged this presentation 

POLLEN THE SOLE CAUSE 

Of the 719 cases studied, 345, or 47 9 pei cent, weie not found sensitne bj 
either method of testing to animal dander, other common dusts orris root 
eggs milk and wheat 


POLLEN AS A SECONDARY FACTOR 

One hundied and tuchc cases of seasonal hav fever which had no symp 
toms prior to August 12 ueie studied nil of winch sho^^ed a marked reaction 
to one 01 all of the thiee ragweeds Of this group, 57, oi 50 8 per cent 
shoned a marked reaction to some group of pollens otlier than the Compos 
iiae faraih (the group to nhich the ragueeds belong) In other words it 
appears that half of the cases sensitive to ragn eed n Inch ha-s e no sj mptoms 
until the season of ragneed bloom shoned a skin reaction that was markedh 
positne to pollen of other groups While these patients haAe not been tested 
bj the ophthalmic test, jet, in m% judgment, m the majority of cases they 
nould be found to haie a sensitive mucous membrane to correspond with the 
skin sensitivity It occurred to us n few vears ago that the reason whj poor 
results were obtained in the treatment of some of the seasonal liay fever cases 
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was due to the fact that the other pollens to which they are sensitive might 
be playing a secondarj"^ pait In othei ivords, a patient might be rather 
markedly sensitive to one or all three of the pigweeds and j et hai e no symp- 
toms until aftei the lagweed season It is lery difficult to desensitize a rag- 
ueed patient sufficientlj' to protect him against the pollen content of the an 
on the few dajs duimg the season when it is exceptiouallv high On these 
days the mucous membrane of the nose mil be badly irritated and fiom that 
time on the pigweed pollen would play a leij definite pait in keeping up 
symptoms In other words, after the nose lias been injuied by the lagweed 
poUen it IS an abnormal membiane, so to speak, and then even mechanical 
dusts and chemical odors and the cool air mil irritate it sufficiently to pio- 
duce at times marked sj^mptoms Bebe-viiig our idea lust mentioned to be a 
eorieet one, during the last tvo years ue treated a number of seasonal hay 
fevei eases which vere sensitive to ragweeds, winch veic also sensitive to a 
group of pollens othei than lagweeds, but whose sjmptoms did not appeal 
until the ragveed season of bloom These patients wcie tieated both mth the 
lagweed pollen extiact and an extiact fiom anothei group of pollens, to 
vhich thev were found specificalh sensitive 

Case 1 — Dr J A H , forty eight years of age, came to the Clinic complaining of 
seasonal hai feier of six ) cars’ duration He had been descnsitired tno seasons pnor to 
coming to us by using a lagweed extract and through the guidance of a most excellent 
man doing allergic vork 

On testing him he was found sensitive to the following 


Glint ngweed 

+ + + + 

Short ragweed 

+ + + + 

Western ragweed 

+ + + + 

Bermuda 

+ + + + 


He had never manifested symptoms until the fifteenth daj of August I suggested 
to him the possibibty of Bermuda grass being a definite factor after the ragueed season 
appeared, and outlined his treatment accordingly, namely, using both the ragweed extract 
and Bermuda, but not mixed, of course, starting the treatment at such a time that both 
products would be built up to a maximum dose before the fifteenth of August, and excellent 
results were obtained This has been repeated two rears since with similar results 

It IS very common with us to find cases of seasonal hay fever v ithout sj'mp- 
toms nntil August 15, extremely sensitive to one oi more of the amaranths or 
one or more of the grasses In these cases we use i outinelji^ in ti eatment both 
lagweeds and the amaranths, oi both ragweeds and grasses, oi in some cases 
sensitive to ragweeds, the amaranth family and the grasses, we use all tliiee 
groups We feel that by so doing our results have been materially bettei 

ROLE PLAYED BY ANIMAL DANDER IN UNCOMPLICATED SEASONAL HAY FEVER 

A patient born with the ability to become sensitive to pollen and having 
seasonal hay fever theoretically should become sensitive to other atopic sub- 
stances, especially if the famihal tendency is great Our findmgs lead us to 
believe that this is true smce out of the 719 cases under consideration, 254, or 
35 3 per cent, gave maiked skm reactions to animal dandei A patient who 
suffers from seasonal hav fever frequently complains of the irritation of cold 



UNCOMPLICATED CASES OP SEASONAL HAY FEVER 


619 


air, burned bacon, smoke of any kind, etc In other words, after the nasal 
mucous membrane has been made irritable bj the pollen to which he is spe 
cifically sensitive, e'sen nonspecific substances have the ability to produce an 
outpouring of mucus If this be true, then it seems much more likely that 
patients with seasonal hay fever who are also sensiti\e to animal dander, 
ould have their nasal mucous membrane irritated bj the animal dander dur 
ing the pollen season It is mv opinion that the animal dander to which sea 
sonal hay fever patients are sensitne may cause no sjmptoms out of season, 
but after the nose has been iriitated b 3 the pollen, the animal dander then 
becomes a "very definite factor 

Case 2 — Mrs B W M, aged forty two years, complained of seasonal liaj fe\er for 
n penod of ten 'vears 

On testing a marlced sensitivity to tlie following was found 


Giant ragweed 

+ + + + 

Short ragweed 

+ + + + 

Goose feathers 

+ + + + 

Duck feathers 

+ + + 


Pollen therapy was instituted with only fw results We then elicited a history of 
sneezing at night, and she Vrus advised to eliminate feather pillows from her bedroom 

The next season pollen therapy was instituted with the elimination of feather pillows 
from her bedroom, with excellent results 

We have had similai experiences in man} other cases, which leads me to 
believe that feathers are a common secondary factor in seasonal hay fever 
and that therefore feather extract should be used routinely m testing seasonal 
liny feter patients If they arc found sensitite to feathers, feathers should be 
removed from the bedroom at least during the pollen season 

ORRIS ROOT AS A SECONDARY FACTOR IN SEASONAL HAT FEVER 
It IS not uncommon to find seasonal hay fever patients who show a 
marked skin reaction to orris root but ha\e only slight or no nasal symptoms 
outside the pollen season Of the 719 cases 75, or 10 4 per cent, were found 
to ha-ve a skin strongly positive to orris root by testing It is only reasonable 
to beIle^e that seasonal hay fever patients who 5ho^\ a positive reaction to 
orris root and pollen but uho have no symptoms relative to orris root out of 
season should ha\c orris root symptoms after the season appears and the nose 
has been made irritable by the pollen Our own experience in many cases has 
proved the truthfulness of this assumption 

Case 3 — Miss L A , aged twenty four complained of seasonal hay fever of three 
jcirs’ duration beginning September 1 with no symptoms at any other time of the year 
On testing slic was found sensitive to the following proteins 

Giant ragweed + + 

Short ragweed 4 + + 

■Western ragweed + + + + 

Oms root + + + 

Desensitizing with the three ragweeds was done with about 50 per cent relief She 
had been advised to eliminate her orris root, which she had not done After poor results 
were obtained during the season the oms root was finally eliminated with almost im 
mediate relief 
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This patient is one of many whom we have seen, most of them females, 
who are sensitive to both pollen and orris root, on whom we obtained poor 
results with pollen therapy alone and good results when both orris root and 
the pollens were used in desensitizing, or when orris root was thoroughly 
eliminated during the season If a patient has mild symptoms due to a 
sensitivity to orris root, it is the author’s ]udgment that desensitizing with 
orris root should be done along with pollen therapy, and it should be insti- 
tuted prior to the season, at such a time that the maximum dose of orris root 
can be reached before the patient’s hay fever season 

SEASONAE HAT EEVEK CASES ALSO SEl.SITIVE TO FOOD 

Forty-four, or 6 1 pei cent, of the 719 cases of pollen seasonal hay fever 
were very definitely sensitive to one or moie food proteins Of these cases 
a number were tieated without ebmmating the foods to which they were spe- 
cifically sensitive, with unsatisfactory results, only to find the results much 
better on eliminating the foods, either during the same season or the following 
season 

Case 4 — "V L H, a girl, aged six, complained of seasonal hay foier of a very severe 
type, beginnmg August 15 No symptoms relative to the respiratorj tract appeared pnor 
to this time She had eczema which had existed since infancy, however Desensitizing had 
been done withont relief 

Desensitizing, along with the removal of the foods from the diet, not only relieved 
her hay fever but eliminated her eczema 

Until the last two or three yeais it was generally believed that asthmatic 
01 seasonal hay fever cases, sensitive to foods but without evidence of urticaria 
or eczema, should be desensitized with, or should avoid, the inhalants to which 
they were sensitive, but removal of the foods to which they were sensitive 
was not considered important We have seen a number of cases, however, in 
both seasonal hay fever and asthma, who were desensitized to, or avoided the 
specific inhalants, with poor results, on whom we obtained excellent rehef 
after eliminating fiom the diet the foods to which they were sensitive 

Although little has been written concerning the secondary factors in sea- 
sonal hay fever, I am sure that every allergist has been impressed with the 
importance of such factois in seasonal hay fever The value placed upon the 
secondary factor, however, probably has been underestimated It is my 
ment that the part played by secondaiy factors is not an uncommon cause of 
poor results in the treatment of seasonal hay fever 

From our observation we must conclude that seasonal hay fever patients 
should be routinely tested with the common animal danders and other dusts, 
and the common foods, along with the pollens, and that if a marked skin reac- 
tion IS found to the other inhalants or foods, they should at least be eliminated 
during the hay fever season 

We are also led to believe that many seasonal hay fevei patients lequiie 
desensitization against one or more groups of pollen other than the one whose 
season of bloom corresponds to the period over which the patient suffers 

Medicai, Arts Building 



THE HINTON GLYCEROL CHOLESTEROL AGGLUTINATION 
REACTION* 

Modifications in Technic (Second Commiinicahon) 

By Wiiliam A Hinton and Genevieve 0 Stuart t Boston, Mass 


TN JUNE, 1927, a new serum test forsvphilis was desoiibed and tbe results of 
its application on 138 syphilitics and 368 nonsyplulitics reported ^ 

Upon further use of tlie test, unforeseen difficulties arose During the 
summer when the room temperature was as high as 32“ C it was troublesome 
to keep the bath at 27 C for the necessary period of incubation Even when 
this obstacle had been overcome by the use of a specially constiucted water 
bath, poor reactions would occur occasionally Upon further investigation, it 
was found that ehilbng the reagents to a temperature lower than 27 C be 
fore they were mixed gave more uniform results Notwithstanding these 
changes, sometimes serum from a known syphilitic which gave positive Was 
sermann and Kahn reactions would give a negative Hinton test 

In the hope of overcoming this difficulty, use was made of the observation 
that the smaller amounts of serum fiom some syphilities gave a stronger reae 
tion than the larger Consequently all serums were titrated routinely The 
smallest quantity used was decreased from 0 1 to 0 0125 c c and the largest 
increased from 03 to 05 c a Serums from syphilitics thus titrated, irhieh pre 
viously had given negative Hinton though positive Kahn and Wassermann 
reactions, frequently gave strongly positiv e reactions with the smaller amounts 
of serum An analysis of several hundred serums showed that there were 
three mam typos of reaction (1) those serums with a strong reaction in all 
amounts, (2) those with the strongest reaction in the largest amounts, and (3) 
a few with the stiongest reaction in the smallest amounts This “zone” phe 
nomenon, therefore, appeared to be a characteristic of the reaction 

Even after the changes described above, the cleanng of the suspension in 
the positive cases occasionally was not pronounced, and therefore the agglu 
tination of the dispersed particles of cholesterol was incomplete Conse 
quently, the period of mcubation was prolonged to forty hours (at 27 C as 
formerly) in order that the sensitiveness of the reaction might be increased 
and the difference between the positive and the negative reactions appear more 
definite Much better results were obtamed, as clinical investigation demon 
strated But such a long period of jnciibation was not so practical 

Aceordmgly, use was made of the observation that when the temperature 
was graduaBy raised to 37° C or even to 42° C , after an initial period of incu 
bation of five or six hours at 27° C , the reaction was much more differentiated 
Therefore, incubation at 37° C for a period of sixteen hours was tried and the 

Tho phenomenon la one of agglutination and not of precipitation to which r tercnce wn 
made In the first communication 

tFrom the Division of Research and laaboratory Department of tho Bo ton DIspen ar> 
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readings weie compared witli those where the temperature had been 27° C 
and the period of incubation forty hours The tests compared extremely well 
in the corresponding tubes where 0 1 c c of seium or less was used, but m those 
wheie 0 2 c c of serum oi more was used, theie w'as someuhat more clearing and 
therefoie less differentiation betu'cen the positive serums and some of the nega- 
tive serums, if dealing alone were the basis of diffeientiation In the original 
desciiption of the test, clearing alone was considered an indication of a posi- 
tive reaction, but with the modified technic to be desciibed, the criterion of 
positmtj IS based on the moie certain factor, namely, visible agghiimatwn of 
the dispersed particles of cholesterol In strongly leacting serums, the parti- 
cles of cholesterol will agglutinate into one oi several laige clumps suspended 
near the surface of an absolutel 3 ’^ clear fluid, while the negative reactions are 
manifest bj'^ an even tuibidity, oi even by a distinct cleaiing of the fluid, but 
the absence of definite agglutinated masses of eholesteiol 

We had often noted that eleainig of the suspension, with resulting granu- 
larity, occuried frequently in the tubes containing the largei amounts of 
seium This gianularity, which might be mistaken foi a weakl-y positive reac- 
tion, we were able to minimize by ad 3 Ustmg the proportion of muscle extract 
and cholesterol used in the piepaiation of the stock indicator This adjust- 
ment is empiiic and will be described later 

Furthermore, it was found that the optimum amounts of seium to be used 
with the modified technic weie 01 cc, 03 cc, and 0 5 c c , rather than 0 1 
c c , 0 2 c c , and 0 3 c c , as previously stated 

The technic which we use at present ensues 

The followung reagents are required, and it is essential that clean, dry 
glassware be used in their pieparation 

1 A 5 per cent solution of sodium chloiide (CP ) in distilled wmter 

2 A 50 per cent solution of glycerol, made by mixing equal parts by vol- 
ume of distilled water and ledistilled neutial glyceiol 

3 A 07 pel cent solution of eholesteiol (Meick) in absolute alcohol For 
lapid and complete solution of the eholesteiol, place in an incubatoi at 37° C 
or even 56° C 

4 An ether-insoluble, alcohol-soluble extract of beef muscle, referred to as 
the “activating extract,” and prepared as follows Round beefsteak, freed 
from fat and connective tissue, is finelv ground and dried for four or five days 
at 56° C in a laige, flat dish The diied muscle tissue is then finely pulverized 
with a meat grindei, using the machine’s finest disc Next, the powdered tis- 
sue is extracted foui or moie times with ether (TJSP) in a glass-stoppered 
bottle, in the propoition of 1 gm of the powder to 4 c c of ether for each ex- 
traction This process is completed when the last extract is colorless Vigor- 
ous shaking by hand for ten minutes is required for each extraction Finally, 
all the ether is poured off and the residue, which consists of the ether-insoluble 
constituents, is dried on filter paper This is extracted in a glass-stoppered 
bottle with 95 per cent alcohol for three days at room temperature, in the pro- 
portion of one part by weight of the diied, ground residue to five volumes of 
95 per cent alcohol 

5 Stock indicator, prepared bj’’ mixing 1 part of No 4 {the activaUng 
extract) with 9 parts of No 3 (the 0 7 per cent solution of cholesterol) and 
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allowing the mixture to stand m a glass stoppered hottle for from four to 
eight weeks to ripen Frequently these proportions must be changed by the 
addition of more of h>o 3 (the cholesterol solution) to minimize granularity 
■mth nonsj philitic serums in the test itself Our method has been to prepare 
glycennaicd indicator (No G below), usmg stoc7 indicator (as prepared above) 
for comparison in actual tests uith glycennated indicator contaming a smaller 
concentration of No 4 This has been done br taking a fraction of the stock 
indicator (1 part of Xo 4 and 9 parts of No 3) and adding to it 01 of a part 
more of No 3 Prom this a glycermated indicator is prepared and compared 
■with the glycennated indicator made from the stock indicator in order to ob 
serve the relatise amount of granularitv which each shows with 10 or more 
known nonsyphilitic serums n hile the reaction obtained ■with an equal number 
of known syphilitic serums is moderately or strongh positive This procedure 
IS repeated, using 0 2 of a part of No 3 instead of 0 1 part, and then again bi 
using 0 3 of a part of No 3 and so on until that proportion has been obtamed 
which gnes the minimum amount of grannlirity in the negatise serums and 
the maximum number of positive reactions with sj phihtic serums The opti 
mum proportions for most of our extracts have been 1 of the activating extract 
plus 10 of the 0 7 per cent cholesterol solution The solution thus prepared 
IS called the adjusted stocl indicator It appears to keep indefinitely 

This adjustment is required for accurate work 

6 Glijcei mated indicator freshh mixed for each dsj ’s test is made as fol 
lo^ns One psrt of the adjusted stock indicatoi, composed of 0 7 per cent cho 
lesterol and the ether insoluble alcohol soluble fraction of beefsteak muscle is 
pipetted into a glass stoppered graduated cihnder and 2 parts of the 5 per 
cent solution of sodium chloride added The graduate is stoppered quickly 
and shaken mgorouslv for three minutes Next 12 parts of the 5 per cent solu 
tion of sodium chloride are added and the contents shaken thoronghlv Pi 
nally, 15 parts of the 50 per tent glvcerol solution are added and the whole is 
mixed well It is important to follow these directions preciselv 

In addition to these reagents and the glassware necessam in their prepa 
ration the following are required 

1 Test tube racks which hold 30 or GO tubes are desirable , 10 or some mul 
tiple thereof in a row ■will ai oid confusion 

2 Small test tubes 10 mm in diameter and 100 mm long commonly called 
serum tubes It is important that the diameter of the tubes be fairlv uniform 
not exceeding 11 mm becnise totally incorrect results mai occur wuth the use 
of larger or smaller tubes 

3 An inactnating bath kept at a temperature of 55° C 

4 An incubator or 'Wassennami bath, preferably the latter kept at a 
temperature of 37° C or a degree lower, but the temperiture should never be 
higher than 37° C This should be determined bv the use of an acenrateh 
standardized maximum and minimum thermometer 

The test is conducted in the following way 

1 The serums should be heated at 55° C for one half hour preferably just 
before they are tested 
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2 With alee pipette graduated lu one-tenths, pipette into the first tube 
0 1 e e of serum, into the seeond 0 3 c c , and into the third 0 5 c e 

3 With a 10 e e pipette, add 0 5 e c of the glyeerinated indieator to eaeh 

tube 

4 Shake the raek by first inehning it so that the tubes are almost hori- 
2 ontal and then thrusting it quiekly forward and baekn ard The first motion 
IS ds il one wished to throw the tubes from the rack By repeating 10 times, 
one obtains a quick but thorough mixture of the serum with the glyeerinated 
indicatoi The presence of distinct foam in each tube is the only safe criterion 
of adequate mixing This is an important step in the procedure 

5 Place the rack containing the tubes in a Wassermann bath or incubator, 
maintained at 37° C (it may be slightlj"^ lower but no higher) and let it re- 
main for sixteen hours (conveniently from 5 pm to 9 a m ) Care should be 
taken not to disturb the contents of the tubes dining or after incubation 

6 The results should he read within an hour Negative reactions mani- 

fest themselves by a turbidity uniformly distributed throughout the fiuid or 
even a clearing of the fluid, but no sizable agglutinated masses Clearing with 
no agglutination indicates that the temper atuie has been too high, or the incu- 
bation peiiod too long, or both Weak or modeiate positive leactions show a 
water-cleai fluid, throughout which may be suspended many small or a few 
large clumps of agglutinated particles of cholesterol (recorded “W” or “M”) 
Strong positives show from one to several large clumps near the surface of the 
fluid (recorded Neither opalescence occasionally encountered in serum, 

nor hemolysis, unless marked, has aflrected the accuracy of the test Where 
two or more tubes show a weak reaction, the result is reported as “doubtful ” 
With experience in technic, the percentage of doubtful reactions is very small 
One must remember that a certain number of serums will give a stronger reac- 
tion in the 0 1 c c amount than in the 0 3 or 0 5 c c amounts These are 
reported as positive 

The technic described aboie may be applied to unheated spinal fluids 
The quantities of spinal fluid pipetted for eaeh specimen are 2 c c , 1% c c , 
1 c e , 0 5 c c , and 0 1 e c To each amount 0 5 c c of the glyeerinated indicator 
prepared with the 5 per cent salt solution is added The results should he read 
after a period of sixteen hours at 37° C and again after a period of twent-y- 
four hours at room temperature, because some of the positives are manifest 
only after the longer period Spinal fluids never give granulai reactions unless 
they are positive, hence the shghtest changes aie interpreted as positive We 
have examined 100 spinal fluids and have found that the i esults ai e practicallj 
parallel with those of the Wassermann A detailed analysis of these i esults 
will be the subject of anothei communication 

SUMMARY 

Modifications have been described in the technic of a seroagglutination 
reaction for syphilis which is apphcable to both serums and spinal fluids 
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THE QUESTION OP REFLEX VOmTING FROM THE HEART INDUCED 
BY DIGITALIS BODIES* 


By ^Ielvin Dresdach, II D , and ICenneth C Waddell, M D , ALSAhy, N Y 


W HETHER digitalis induces emesis by central or peripheral action is 
doubtless a question which many believe was settled long ago The mat 
ter is not so simple, however, and is yet a point of considerable importance 
Latel> it has been brought to the fore by Drs Hatcher and Weiss, ^ * their 
thesis being that digitalis bodies induce emesis by stimulating afferent nerve 
endings in the heart The argument is based on CTperiments extending over 
a number of years and is the outcome of much thought devoted by Prof 
Hatcher and associates to the subject of vomiting in its various aspects 
Nevertheless, in spite of all that has been written about it, the vomiting 
reflex is still obscure in certain pharmacologic details as well as in other 
aspects In this connection it must be said that Dr Hatcher and his col 
leagues have done an important service in publishing the results and con 
elusions from their extensive researches 

Briefly, the conclusion of Hatcher and Weiss that digitalis emesis is due 
to the drug’s action on the heart rests upon tliree observations made in the 
Cornell Laboratory (a) that removal of the entire gastrointestinal tract 
docs not prevent the emesis (b), that denervation of the Iieart bj operative 
means usuallj does do so, (c), that nicotine also prevents the emesis, ap 
parently by the paralysis of the cnrdiac afferent nerve endings The idea 
has also had considerable support fiom the clinical angle in the hands of 
Eggleston and Wjekoff,^ so that the hjpothcsis appears to have a well 
established basis 

When, a short time ago, we discovered the poivorful emetic action of 
k strophanthidinf and that this substance is somchou rendered inactive in 
the body with relative rapidity, vve had a means of studying repeated emesis 
induced by a substance ivhich is closcI> related to digitalis both pharma 
cologically and chemicallj and which has a certain advantage in the safety 
with which it can be used to induce cmcsis As we iierc interested in the 
experiments of Hatcher and Weiss* vihicli first led them to conclude that the 
heart is the locus of action in digitabs vomiting we naturally began 
to study the effects of stropliantliidm and also true digitalis principles in 
animals with denervated hearts Our results with strophanthidin were given 
out in 192C®“ and were the first experiments to run counter to those of 
Hatcher and Weiss In the meantime vve have reexamined our data dealing 
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With emesis induced by digitalis bodies and have concluded to publish them, 
even though ceitaiu of oui experiments have not been finished, because we 
aie satisfied that oui findings aie sufficient to make it doubtful that digitalis 
emesis is due to action of that diug on the heart alone That is all we 
attempt to show at this time 

The experiments, which hare been published in detail,''" were all done 
on cats While we used a laige numbei of these animals in oui first work 
on this problem, only twentj-two remained alive long enough to be service- 
able after deuervation of the heait Sixteen of these ■neie injected with 
two 01 more of the follouing substances, k-strophanthidin, ouabain, digitoxin, 
true digitalin, amorphous strophanthin and fluid extracts and tinctures of 
digitabs In a total of forty-seven injections, eithei intiaperitoiieal or intia- 
venous, only five failed to induce emesis These sixteen eats had all been 
alloived various periods, amounting to davs oi w eeks in some cases, foi re- 
cover j from the denervation operation ** 

Briefly, this -was earned out in two ivays (a) The stellate ganglia weie 
removed by an extiapleuial method and the two vagi cut in the neck, one 
vocal cold having been excised to pieient suffocation and the whole opera- 
tion requiring about an lioui and a half, (b) the deneiiation was accom- 
plished in three stages, with an inteival of twm weeks oi more between 
them the left vocal coid was removed, the thorax was opened, the stel- 
lates and much of the sympathetic chain excised and the right -sagus cut, 
the left vagus was cut in the neck and the inferior ceriical ganglion re 
moved Bj this longer technic a pietU thoiough denervation of the heart 
was aecompbshed, and ahvays plenty of time foi lecoieii from the anes- 
thesia was allowed before injections were made 

Another group of six cats was piepaied by denervating the heart at one 
operation, instead of in seieral stages, and after an houi oi twm allowed 
for lecovery thej weie injected intiavenously with ouabam in an amount 
Itnown to be emetic in the normal cat Twm of the six cats -vomited Two 
of the four wdiich failed to vomit died and the remaining two w^ere given a 
second dose and both vomited The results in this group of six cats were 
not very decisive, therefore, though they did suggest that wdien the period 
of lecovery from the operation was short, emesis wms inteiferied with by 
the depression incident to the operation and anesthesia 

In the light of all of these expenments wm concluded that digitalis 
bodies (including pure principles) can induce vomiting in animals after 
denervation of the heart, if they are gnen sufficient time to recover from the 
immediate effects of the operation on the caidiac neives and from the 
anesthesia 

Hatcher and Weiss in then papers’ = allude to the possibility of regen- 
eration of nerve fibers severed in the denervation of the heart in oui experi- 
ments In five of our animals that ivas impossible, for they weie used -within 
forty days after the operation According to Cannon" that would be too 

•The denervation of the heart Is discussed in our strophanthidin paper and in our 
recent article on digitalis emesis referred to above Certain improvements in the denervation 
technic are necessarj and these will be described in a later paper 
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short a tune for certain regeneration Two others were used within sixty 
days In the remaining nine, ■\\hieh ^ve had to label as having a doubtful 
denervation of the heart, we do not know whether the individual fibers 
joining the cardiac plexus were afferent or efferent We concluded, there 
fore, that the probabilitj of impulses reaching the central nervous system 
from the heart in these nine cats nas \erj slight 

Our results with strophanthidin ha-ve been interpreted bj Hatcher and 
Weiss differently than by us and are regarded as supporting rather than 
refuting their contention that the emesis induced is of cardiac origin As 
we believe that our experiments with strophanthidin have more of a bearing 
upon the problem of digitabs emesis than these writers are inclined to admit, 
we shall present the argument briefly at this point Essentially, the reason 
mg of Hatcher and Weiss^ is as follows 

“Suitable doses of nicotine abolish the emetic action of ouabain and 
that of intravenous injections of strophanthidin, because nicotine paralyzes 
the afferent endings m the heart m which those drugs act to induce vomiting 
It is possible that nicotine blocks these afferent impulses in the ganghons 
“Nicotine does not depress the vomiting center when used in this way 
nor does it block all patlis from the periphery, and it does not have a per 
ceptible effect on the different endings in the peritoneum, hence it does not 
interfere vvuth the emetic action of an mtraperitoneal mjection of strophan 
thidin It IS clear why larger intraperitoneal doses are required after the 
denervation of the heart than in intact animals After the absorption of the 
smaller doses from the peritoneum the drug acts on the heart of the normal 
cat to induce the vomiting reflex after the cardiac nerves have been cut, such 
small amounts in the circulation act on the heart, but the impulses to the 
center are blocked and niusea or vomiting does not occur, with the larger 
doses however the irritant local action on the peritoneum induces vomiting 
In reply to the statements just quoted ve admit that the idea of nicotine 
exercising a selective action as indicated is a stimulating one which fur 
mshes a new point of view but it seems to us that the employment of that 
agent in the problem under discussion is not without considerable risk 
Nicotine as is well known, has a complex action and Hatcher and Weiss* 
admit that there is a possibility of depression of the vomiting center While 
their experiments seem to show that no serious depression of the sort oc 
curred great caution is necessary in drawing conclusions as to the seat of 
the nicotme paralysis in the complex vomiting mechanism 

In regard to the next point which Hatcher and Weiss raise namely that 
larger doses of strophanthidin are necessary to induce emesis after denerva 
tion of the heart tlnn before that operation, we must reply that the data 
taken from our paper on vnIucH thev base the conclusion are by no means 
numerous enough to justify it Neither are we ready to admit that strophan 
thidin induces emesis after intravenous injection because it acts upon pen 
toneal nerve endings There is a possibility of sneh action v\hcn the emetic 
IS injected directlv into the peritoneal cavity but v\hen it reaches the pento 
neum via the blood stream after having been injected in doses of 010 to 
0 25 of a milligram per kilogram of body weight, it must be enormously di 
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luted m comparison with the concentration of the emetic given directly into 
the cavity when the doses mentioned are dissolved in one to five cubic centi- 
meters of fluid 

Hatcher and Weiss further suggest that inasmuch as we used hydro alco- 
holic solutions of strophanthidin the alcohol might he responsible for the 
emesis, as it is knoivn to be irritating to the peritoneum That is true, but 
we have not been restiicted to alcohol as a solvent hut have used acetone in- 
stead Acetone, in concentrations which we proved would not induce vomit- 
ing when injected into the peritoneal canty, wiU hold strophantludm in solu- 
tion Such a solution will induce vomiting just as readily as the alcoholic one 

Another matter which Hatcher and Weiss stress as evidence that stro- 
phanthidin acts peripherally and not centrally to induce vomiting is its failure 
to act directly on the center when apphed by us to the floor of the fourth 
ventricle We did only a few experiments of that kind and the results, as 
far as they go, fall in line with those of Hatcher and Weiss who could not 
induce vomitmg by any of the digitalis bodies they applied to the region of 
the vomitmg center There are various explanations which could be offered 
for those results, both in our experiments and in theirs, but discussion of 
them would lengthen this communication beyond its proper limits We shall 
deal vuth that subject in a latei paper on digitalisemesis 

For the same reason we cannot enter here into a detailed argument 
against the view that strophanthidin and true digitalis bodies induce emesis 
by action primarily upon the heart We shall merely summarize the experi- 
mental results which we have obtained (a) The substances just mentioned 
mduce emesis after deneivation of the heart providing that the animal is in 
good postoperative condition , (b) section of the spmal cord above the origm 
of the splanchnic nerves and below that of the phrenics does not prevent this 
emesis, again providing that the animal is in good postoperative condition, 
(c) section of both vagi does not pievent the emesis, (d) strophanthidin in- 
duces emesis in animals after denervation of the heart, no matter how it is 
administered, i e , by mouth, by vein, subcutaneously, intramuscularly, and 
mtraperitoneally In view of these facts, it is difBcult for us to conclude 
that any ahdommal or thoracic organ is the seat of the emetic impulses If 
we could cut off successfully all impulses from the abdomen and thorax 
and keep an animal in good condition, we might get more hght on the prob- 
lem We hope to approximate that situation in future experiments 

Here we must emphasize the importance of postoperative depression as 
a disturbing factor in the vomiting reflex Though Hatcher and Eggleston’ 
recognized that any emetic may fail to act, owing to this sort of interference 
in a given animal, depression as a factor was minimized in the later work 
because, as Hatchei and Weiss’ state, the far more severe operation of 
evisceration does not interfere with digitahs emesis However, the eviscera- 
tion experiments referred to’ were done on dogs, and in their denervation 
work’ oats were used It does not follow that the vomiting mechanism in the 
one class of animals would suffer from the shock effect of an operation to the 
same degree as it would in another or that two operations of a quite dis- 
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Similar character Tvould result in the same degree of depression of the vomit 
mg reflex m the two groups, or in either one of them 

As far as i\e are concerned our experience with cats certamly satisfied 
us that the denervation of the heart, no matter hoi\ carried out, will mter 
fere with emesis for a variable length of time, and that this result is not en 
tirely due to the anesthesia is shown by the fact that surgical anesthesia 
alone, maintained with ether for a time equal to that required for a denerva 
tion operation -will not prevent digitalis emesis if a few hours are allowed 
for reco'verj We are mclmed to thmk that division of the vagi is a thing 
which plays a big role and that considerable time is necessary for certam 
adjustments to take place m organs innervated by the vagi before the vomit 
ing mechanism regains a normal, or approximately normal, condition It will 
then react to digitalis bodies with positive nausea or emesis in nearly every 
case 

In closmg we shall state in a few words our view regarding digitalis and 
strophanthidin emesis As already mentioned, strophanthidin closely resem 
bles digitalis bodies pharmacologically This is shown by the marked emetic 
action of strophanthidin and bv its action on the circulatory system * 

Doubtless the explanation of the similarity of effects is the fact of the 
chemical relationship which Jacobs and Hoffmann® demonstrated between 
strophanthidin and digitalis bodies Our belief is therefore that all of these 
substances have a common seat of action in the induction of emesis and that 
it remains to be shown whether that scat of action if there be onlv one is 
central or peripheral 

SUMMARY 

1 The problem of the ongin of digitalis emesis is briefly reviewed and 
it IS concluded that the theory of cardiac origin of this emesis does not rest 
on a secure foundation 

2 The mam evidence against the view of cardiac origin is that denerva 
tion of the heart does not prevent the emetic action of any of the ordinary 
digitalis bodies nor of strophanthidin 

3 Smce this emesis is not prevented by denervation of the heart nor bv 
division of the spmal cord just below the phrenic nerves nor by division of 
both lagi, the peripheral origin of the emesis is questionable or obscure 

4 The conclusion that nicotine abolishes the emetic action of ouabain 
and strophanthidin and presumably of digitalis prmciples, bj parahzmg 
cardiac afferent ner\e endings is regarded as open to question 

5 The importance of postoperative depression as a disturbing factor in 
the problem is emphasized 

6 The emetic action of strophanthidin is discussed -with special refer 
ence to that of the digitalis bodies It is argued that these bodies and stro 
phanthidin have a common seat of emetic action 

7 In the light of present knowledge based on animal experimentation 
it is not yet possible to sav whether the emesis is of central or peripheral 
origin 
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THE SEDIMENTATION OP KED BLOOD CELLS' 


Bi C E Reiner, New Haven, Conn 


S INCE Palnaeus in IQIS-* revived the old obseivation that the led blood 
cells 111 blood obtained Horn patients wntb ceitain pathologic conditions 
settled with much greater speed than those secured fiom normal persons, a 
gieat liteiature, most of which has appealed in Euiopean journals, has accu- 
mulated upon the subject Consideiable enthusiasm has been displayed bj 
numerous wiiteis, while others, paiticulaily in this country, hate exlubited 
greater conservatism as to the value of the test in diagnosis and piognosis 
Although the test appeals to have consideiable value in the studv of certain 
pathologic conditions, particularly pulmonary tubeieulosis, the clinical appli- 
cation IS not the onlj”^ feature to leceive considei ation Interest in the test has 
involved piimarily the mechanism wherebj the late of sedimentation is under 
certain conditions so markedlj increased, and it is in connection with this 
aspect of the reaction that the following data aie piesented 

Almost as many theories, explaining the acceleration of the sedimenta- 
tion rate in certain diseases, have been pioposed as there have been authors 
who have reported upon the reaction Pahiaeus thought that it was due to a 
change in the electiic charge of the led blood cells causing a loss of then 
repelling force and bringing about the production and agglutinates w'hich 
settled more rapidly Howevei, he was unable to establish that theory by 
experimental evidence and later suggested that viscosity may be a factor 
Others such as Jevons,® Hoeher,* Risse,=® and Pohle^^ advanced ideas similai 
to the theoiv of electiie changes of Pahiaeus Noithrup and Pieiind,’® and 

♦Department of Immunology lale XJniversiU School of Medicine New Haven, Conn 
Recehed for publication July 12 1928 
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Oliver 'ind Bernard^® Iin^e slioiin that the stability of the red cell suspension 
IS laigelj dependent upon the difference in potential between the cells and 
the medium m which the\ are suspended If the potential difference falls to 
a certain point the red cells agglutinate Howe\er, Pender ® points out that 
calcium chloride and magnesium chloride reduce the potential difference, but 
the reel cells do not agglutinate A number among whom ma> be mentioned 
Katz,^° Plant Starlinger and Piosch^* Plass and Rourke, Abderhalden,^ 
Leiinson,^ Linzenmeier,'* Buschei,® Westergien,*“ and Alexander belie\e 
that the increased sedimentation rate is due to the increased content of 
fibiinogeu in the blood Newham, however found that the fibrinogen con 
tent was normal in 14 cases whieli showed accelerated sedimentation Schmitz,®^ 
Sachs Salomon * and Fischel® thought that an alteration in the globulin 
albumin ratio with an increase m globulin caused the inciease in the rate of 
sedimentation 'Wichels^' favored the destiuction of red blood cells as being 
the prlraa^^ factor An increase in the blood cholesterol as a cause £oi the 
acceleiation was suggested bj Kurten/^ but this idea was opposed bj New 
ham^^ who showed that the blood cholesterol was normal in 15 cases which 
exhibited accelerated sedimentation rates Leendertz^’ belie\ed that the 
piesence of antibodies was the contributory factor, while Lohr,' and Herz 
feld and Schinz^ suggested that an alteration in the \uscosity ma> cause the 
phenomenon Otheis believe that the explanation does not he m one factor 
alone, but that several factors collectnely contribute to it ^lorriss'® sug 
gests that the surface tension capillary attraction and a difference in electric 
charges cause the acceleration Pribram and Klein ® think that increased 
viscosity and blood cholesteiol maj explain the reaction while Popper and 
Kremdler ^ suggest that an increase of both fibrinogen and globulin offers the 
explanation Cooper^ belie-\es that an increase in fibrinogen cholesterol and 
globulin is the answer and Pctscbaclier ‘ offeis an alteiation in Mscositj and 
a high globulin content in the blood as a possible explanation Rubm^° thinks 
that the entire structuie of the blood is altered so as to effect the characteris 
tic acceleration in the rate of sedimentation Puxeddu ' provides evidence 
showing that the phenomenon is resident solclj in the blood plasma while 
Newham” affirms that it is pnmanh located in the red blood cells Wells 
DeWitt and Long^® ha^e pointed out that after se\ere hemorrhages, the blood 
shows an increase m surface tension and in tuberculosis the return to normal 
will be slower in propoition to the pi ogress of the disease Other iinesti 
gators ha've ohser\ed changes in the total protein content in lecithin lipase 
and phosplioiTis as well as alterations in the size, number and hemoglobin 
content of the red blood cells of blood that shows an accelerated rate of sedi 
mentation 

^lanifestly, in \'icw of such discordant opinions the basic cause for ac 
celerated sedimentation is obscure 

In connection with work which has been reported on the mode of action 
of formaldelnde in complement fixation s> stems * it was obser%ed that bnc 
terial suspensions to winch formaldehvde had been added were more difficult 
to throw down in the centrifuge than were those winch liad not been so 
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treated Investigation of this point revealed the fact that the addition of 
formaldehyde increased the surface tension and, apparently, in that way 
sedimentation of the bacteria was made more difficult The du Nouy surface 
tensiometer was employed and, in terms of dynes, the bacteiial suspension 
shoAved a surface tension of 60 while the suspension with formaldehyde added 
to a concentration of 1 50 gave a reading of 67 dynes These facts suggested 
the apphcation of the surface tension principle to a study of the sedimenta- 
tion of red blood cells 

The addition of formaldehyde to whole blood, to blood serum, to blood 
plasma, and to red corpuscles suspensions elevated the surface tension by 
about 5 dynes in each case eien though as low a eoncenti ation as 1 250 was 
employed Sedimentation tests were performed after a method ivhich has 
been described by Mornss In certain tubes varying amounts of formalde- 
hyde were mixed ivith the blood ivluch was being tested Upon making read- 
ings at legular intervals, it was evident that formaldehyde altered the late 
of sedimentation of the red cells A fairly strong concentration, 1 250, 
sIoAved the late of sedimentation markedly, and weaker concentrations of 
formaldehyde permitted increasing rates of sedimentation up to that winch 
was obtained when no formaldehyde was included in the test 

In view of the possibihty that changes other than an alteied surface ten- 
sion might result from the addition of formaldehyde, a surface tension re- 
ducent, sodium oleate, was utilized and a similar senes of sedimentation tests 
were performed in which the reducent was mixed with the blood before being 
drawn up in the pipettes In this case it was assumed that the only changes 
effected by the sodium oleate were physical in character The sedimentation 
late of red blood cells was very markedly reduced by the addition of minute 
amounts of this leducent, so markedly, in fact, that after two hours, ivhen the 
control showed a sedimentation of 10 mm , the sodium oleate tubes showed 
none whatever This very remarkable alteration in the rate of sedimentation 
was interpreted as being due to the reduced surface tension By altering the 
surface tension with this reducent almost any degree of sedimentation from 
zero to that exhibited by the untreated blood may be obtained 

Working on the assumption that variations in the sedimentation rate of 
red blood cells are due to alterations m the suiface tension of the plasma, 
bloods were collected from patients with pulmonaiy tuberculosis, and sedi- 
mentation tests were conducted with and without sodium oleate, as seen in 
Table I 

In everv case the sedimentation was reduced by’- sodium oleate to 2 mm 
or less in two hours, wheieas without the reducent the sedimentation was as 
great as 57 mm However, the protective influence against sedimentation, 
afforded by the sodium oleate, appeared to be lost, at least partially, after 
twelve hours, for a number of specimens of blood, when close to that time 
interval, suddenly began to sediment rapidly For example, in the interval 
between two and twelve hours, in one instance the cells settled from 1 mm to 
60 mm , in another, from 0 mm to 45, and in still another, from 1 mm to 
48 mm At the twenty-four-hour period this phenomenon was even more 
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marked, so that at that time the readings ^\ere nearly the same ■with and 
without sodium oleate The explanation of this observation has not yet been 
obtained 

It IS interesting to note in passing that the case of pulmonary tuberculo 
SIS; classified as minimal A and that classified as moderately advanced A, 
exhibited such slow rates of sedimentation (In the Table they are l^umhers 
4 and 3 ) 

Table I 

Typical Eesults or Sedimentation Tests Pebtobmed Upon the Bloods Feom Tuberculous 
Patients and NoairAL Oases, Compased With Eesults Obtained When 
Sodium Oleate Was Added in the Covcentr vtion 
op 1 2000 


spectmen 

NUMBER 


SEDIMENTATIOV IN MM PES JOO MM 
HOURS 

05 10 20 12 0 24 0 

CLINICAL DIAGNOSIS 

1 

Native blood 

3 

15 

30 

46 

47 

Pubnonarv tuberculosis 


+ Sod oleate 

0 

0 

0 

1 

4 

far advanced A 

o 

Native Wood 

8 

24 

38 

47 

49 

Pulmonary tnbcrcnlosis 


+ Sod oleate 

0 

0 

0 

1 

43 

far advanced B 

3 

Native blood 

0 

0 

I 

5 

12 

PuImoDar> tubcrcalosiA 


+ Sod oleate 

0 

0 

0 

1 

3 

moderately advanced 
A 

4 

Native blood 

1 

1 

« 

12 

22 

Fulmonar} tuberculosis 


+ Sod oleate 

0 

0 

0 

2 

3 

minimal A 

5 

Native blood 

9 

24 

39 

55 

57 

Paiaonary tuberculosis 


+ Sod oleate 

0 

0 

0 

4 

29 

far advanced B 

6 

Native blood 

22 

42 

67 

63 

64 

Pulmonary tuberculosis 


+ Sod oleate 

0 

0 

1 

60 

60 

far advanced 0 

r 

Native blood 

14 

32 

46 

57 

58 

Pulmonary tuberculosis 


+ bod oleate 

0 

0 

0 

5 

16 

far advanced B 

8 

Nati\e blood 

4 

9 

19 

40 

44 

Pulmonary tuberculosis 


+ Sod oleate 

0 

0 

1 

3 

11 

far advanced A 

9 

Native blood 

S 

22 

41 

64 

56 

Pulmonary tuberculosis 


f Sod oleate 

0 

0 

1 

25 

45 

far advanced A 

10 

Native blood 

0 

1 

2 

3 

4 

Normal 


+ Sod oleate 

0 

0 

0 

0 

1 


11 

Native blood 

20 

3G 

48 

55 

55 

Pulmonary tuberculosis 


+ Sod oleate 

0 

0 

0 

45 

48 

far advanced B 

12 

Native blood 

S 

11 

26 

53 

55 

Pulmonary tuberculosis 


+ Sod oleate 

0 

0 

1 

48 

48 

far advanced C 

13 

Native blood 

0 

3 

6 

20 

30 

Normal 


+ Sod oleate 

0 

0 

0 

0 

1 



It is evident, therefore, that a minute amount of sodium oleate, through 
its action as a surface tension reduccnt, very markedly decreases the rate of 
sedimentation of red blood cells in normal as well as in pathologic cases In 
a number of instances the plasma was replaced by serum and the same rate of 
sedimentation was obtained in each case, which suggests that the fibrinogen 
factor m accelerating sedimentation is negligible 
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Studies have been made upon specimens of blood from patients with pul- 
nionaij tiibeiculosis in larying stages, mth the du Nouv suiface tensiometer, 
but without detecting aiiA veiy maiked alteration in the suiface tension It 
IS entirely possible that the changes are those of an interfacial charactei and 
not leadily demonstiable b> the appaiatus Howeimr, upon determining the 
surface tension of a specimen of plasma, it was found, foi example, to be 61 7 , 
nith added sodium oleate, 52 4, and with added formaldelij de, 63 6 Never- 
theless, there does not appeal to be anj othei inteipietation of the eftect of 
sodium oleate upon the late of sedimentation than that of an alteiation of 
surface tension and it appeals very piobable that, since this reducent slows 
the sedimentation of blood fioiii tubeiculous patients thiough its effect in 
lonenng the surface tension, the evplanation of the acceleiated sedimenta- 
tion lies ill an increased suiface oi intei facial tension The cause of the 
alterations of the surface tension in the blood of tuberculous patients is 
pioblematical 

CONCLUSIONS 

1 The suiface tension of blood is incieased bi the addition of foimalde- 
Inde and is maikedh dcei eased b\ the addition of sodium oleate 

2 The rate of sedimentation of led blood cells is greatly diminished by 
sodium oleate in normal bloods as nell as in bloods obtained fioni patients 
nitli pulnionai-v tubeiculosis, suggesting that the acceleiation m late of sedi- 
mentation in tuberculosis and othei infectious diseases is explainable upon 
the basis of suiface tension 

The mthor expresses lus spprccntion to Dr Geo H Smith, Professor of Immunologi, 
of the Tale Umiersity School of NeJicine, ontl to Dr AVillord B Soper, of the 'Wilhsm 
Wirt Winchester Hospitol, for loluablc advice nnd assistoncc 
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THF TOXIC CONSTITUENT OP THE BILE* 


Bt ‘Willum C Emerson, MB, Detpoit, Michioan 


' I *HE fact that bile is toxic his long been obsenecT Buutmg aucl 
^ in experimental work on labbits shoned tint bj either injecting bile 
intraperitoneallj or bj dividing the jjall bladder and allowing the bile to 
escape into the peritoneal cavitv that death occmied vnthin twentv four 
hours and was attributed to direct action on the mjoeardium 

There has long been a contro\ers> as to just vrhich constituent of the 
bile is toxic Bouchard, Plaesterer® and King and Steward all claim tliat 
he toxic constituent of the bile is the pigment Robrig,® Peltz and Ritter,® 
Leyden,^ Rvwosch,® Stadelminn,® nud BickeB® all maintain that the toxic 
constituent of the bile is the bile salts sodium glj cocholate and sodium 
taurocholate Cholesterm and muciu surely aie nontoxic 

Biedl and Krause^' have shown that the bile salts are strongly hemolytic 
for blood and that in sufficient concentration thej cause a coagulation of 
mj osiu to such an extent that the muscle loses its contractility It is uu 
doubtedlj this action which causes death duo to myocardial failure when 
whole bile or bile salts are absorbed b> the blood over a long period of time 
Thej also showed that when bile salts woie injected intnvenouslj a slovnng 
of the pulse witli a maikod fall in the arterial blood pressure occuried 

King and Stewait^ prepared their pigment fiom pig s bile We repeated 
their work and found that their pigment wlien dried to constant weight 
equaled 8 5 per cent The pigment in dog’s bile equals 0 05 per cent We 
would not expect pig s bile to contain one hundred sixtj times as much pig 
ment as dog’s bile It would be reasonable to assume that their pigment 
contained other substances Their dried pigment was analyzed and was 
found to contain bile salts and large amounts of fat 

This dried pig s pigment the calcium having been removed bj vrashing 
with hydrochloric acid was extracted with hot chloroform the chloroform 
evaporated to drjness and the lesidue dissolved m alcohol This alcoholic 
solution of pig's pigment was injected into the femoral vein of a dog There 

From the Department of Surperj the H no Ford Ho pitnl Detroit Mlchlpan 
Recehecl for publication Julj 3** JO‘*8 
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was no evidence of any toxic effect Twenty-one c c of tlie concentrated 
solution, a 9 per cent solution of pigment dissolved in 95 per cent alcoliol, 
was injected, and the blood pressure at the completion of the experiment 
was highei than at the beginning 

Meltzer and Salant’^ have shown that when a few cubic centimeters of 
ox bile was given rapidly to a rabbit intravenously the animal died almost 
immediately m convulsions, while, when given slowly, as much as 50 c c 
of a 50 per cent solution was tolerated In all our woik the material in- 
jected was given slowly 2 5 to 3 e c a minute 

METHOD 

Ox bile was obtained fiom twenty gall bladders of freshly killed animals 
The bile was diluted with an equal volume of normal saline and injected 
within three hours after collection Dogs were used in all the expeiiments 



Njff 1 — Effect on the blood pressure and respiration when bile Is Injected Into the femoral vein 


The animals were anesthetized by the open drop method, later a cannula 
was placed in the trachea and connected with an ether bottle A cannula 
was placed in the carotid artery and connected with a mercury manometer 
for blood pressure tracing A tube was placed in the etherization system 
and connected with a tambour and writing lever for a tracing of the re- 
spiratory movements The femoral vein was exposed and bile diluted with 
an equal volume of normal saline was injected from a burette Blood pres- 
sure and respiration tracings were made after the injection of every 25 c c 
of the diluted bile 

A 3 per cent solution of sodium glycocholate was injected into the 
femoral veins of ten normal dogs Blood pressure and respiration tracings 
were made as in the control experiments 

A 3 per cent solution of sodium taurocholate was injected into the 
femoral veins of ten nonnal dogs Blood pressure and respiration tracings 
were made as in the control experiments 
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The sodium glycocholate and the sodium taurocholate were prepared as 
follows The commercial product of both was obtained This material was 
recrystallized three times, the final product bein^ a pure white powder The 
melting point of the sodium glycocholate was 150° C and the melting point 
of the sodium taurocholate was 95° C This purified material was dissolved 
in distilled water and injected as described above 

On ten consecutive days ox bile from twenty freshly lulled animals was 
obtained The bile was diluted with an equal volume of normal saline and 
the mixture divided into two equal parts One part, whole bile diluted with 
an equal volume of normal saline, was injected into a dog The other half, 
also diluted with an equal \olumc of normal saline, was treated three times 
with blood charcoal and the final product a clear light yellow liquid, was 
injected into a dog Tlus clear light jellow liquid when compared in the 
colorimetei against bile diluted with an equal volume of normal saline was 
found to contain only 5 per cent of pigment, the remaining 95 per cent 
having been remo\ed bj the blood charcoal This experiment was repeated 
on ten consecutive days, ten samples of bile being used and twentj dogs, 
two each daj, injected, one with whole bile and one with bile after 95 per 
cent of the pigment had been removed 

Pigment obtained from human gallstones was dissolved in alcoliol and 
injected into a dog 

RESULTS 

Ten specimens of bile were injected into the femoral veins of ten normal 
dogs The lethal dose is summarized m Table I The lethal dose for whole 
bile when injected into the femoral \em gave an a\erage of 9 6 cc per 
pound Pig 1 shows the chaiactcnstic gradual fall m blood pressure which 
occurs when bile is injected into the femoral vein The fall in blood pressure 
IS later accompanied by a striking arrhythmia and at times there is an ap 
parent cessation of cardiac activity 


Table I 


BOO 

NUMBER 

WEIGHT or 

BOO 

POUNBS 

LETHAL BOSE 

WHOLE BILE 

TER POUNB 

CC 

1 

10 5 

120 

2 

14 25 

8 55 

3 

18 75 

10 5 

4 

10 76 

97 

6 

18 

10 2 

6 

12 5 

84 

7 

15 75 

8 77 

8 

10 25 

10 5 

9 

10 

99 

10 

15 

80 

ATeragc 


90 


Three per cent sodium glycocholate was injected into the femoral veins 
of ten normal dogs The lethal dose is summarized in Table II The lethal 
dose of 3 per cent sodium glycocholate when injected into the femoral vein 
gave an average of 8 5 c c per pound Pig 2 shows the same gradual fall 
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-Effect on the blood pressure and respiration rvben 3 per cent sodium sLcocholate Is Injected Into the femoral vein 






FIB 3 — Effect on the bloo^i pressure ami respiration when S pei cent sodium taurocholate if Injected Into (lie fetnoral vein 
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in blood pressure later accompanied by a striking arrhythmia as occurred 
in the control tracing when whole bile was injected 

Three per cent sodium tauroeholate was injected into the femoral veins 
of ten noimal dogs The lethal dose is summarized in Table II The lethal 
dose of 3 pel cent sodium tauroeholate when injected into the femoral vein 
gave an average of 10 1 c c per pound Fig 3 shows identically the same 
fall m blood pressure accompanied by a marked airhythmia as occurred in 
the control tracing when whole bile was injected 


Table II 


BOO 

NCMBEB 

miGHT OP 

DOO 

POUNDS 

LETHAL DOSE 
3% SODIUM 
QLYCOCEOLATE 
PER POUND 

CC 

DOG 

NUMBER 

WEIGHT OF 

DOG 

POUNDS 

LETHAL DOSE 
3% SODIUM 
TAUKOCHOLATE 

PEE POUND 

C 0 

11 

18 5 

80 

21 

19 0 

12 0 

12 

18 0 

75 

22 

7 5 

10 9 

13 

115 

60 

23 

2125 

66 

14 

14 0 

78 

24 

17 5 

62 

15 

14 25 

8 07 

25 

14 5 

10 4 

16 

17 5 

99 

26 

13 0 

10 0 

17 

10 5 

99 

27 

9 25 

10 8 

18 

19 0 

95 

28 

12 5 

112 

19 

210 

919 

29 

13 75 

114 

20 

14 0 

10 2 

30 

95 

115 

Average 


85 



101 


Table III 


BILE 

SPECIMEN 

WEIGHT OF 

CONTROL BOO 
POUNDS 

LETHAL DOSE 
WHOLE BILE 
PER POUND 

00 

WEIGHT OF 

SECOND DOG 

POUNDS 

LETHAL DOSE 
WHOLE BILE MINUS 

95 PER CENT PIG 
MENT PER POUND 

C C 

1 

10 5 

62 

18 0 

46 

2 

10 0 

73 

20 0 

10 9 

3 

33 0 

78 

38 0 

82 

4 

7 5 

66 

90 

10 5 

5 

12 5 

67 

12 0 

73 

6 

26 5 

96 

115 

97 

7 

16 5 

57 

23 0 

94 

8 

14 5 

55 

14 0 

105 

9 

18 5 

57 

210 

54 

10 

17 0 

68 

23 0 

7 0 

Avenge 


68 


73 


Ten samples of ox bile were diluted with an equal volume of normal 
sahne Half of each sample was treated with blood charcoal The treated 
bile after 95 per cent of the pigment had been removed and the untreated 
bile were injected into the femoral veins of twenty normal dogs, two dogs 
being used for each sample of bile 

The lethal doses are summarized in Table III The average lethal dose 
for the untreated bile is 6 8 c c per pound The average lethal dose for the bile 
after 95 per cent of the pigment had been removed was 7 3 c c per pound 
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Fig 4 shows the same fall in blood pressure accompanied later by the striking 
arrhythmia as occurred when whole bile was injected into the femoral vem 
Pigment obtained from human gallstones dissohed in alcohol was in 



jected into the femoral vein of a dog There was no effect on the blood 
pressure or respiratory rate Twenty fiTe c o per pound was injected, and 
the blood pressure was higher at the completion of the experiment than at 
the begmning 
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DISCUSSION 

The fact that the a\eiagc lethal dose ol sodium gljcocholate injected at 
a uniform rate of speed is 1 1 c c pei pound less than the average lethal dose 
of bile and that the aveiage lethal dose ot sodium taurocholate injected at a 
uniform rate of speed is 0 5 ec per pound gieatei than the average lethal 
dose of bile would suggest that the toxic constituent of the bile is the bile 
salts, sodium givcocholate aud sodium tauioeholate 

The blood pressuie and lespiiation tiacings ot the dogs injected with 
sodium ghcoeliolate and sodium taurocholate being identical nith the tracing 
of the dog injected with whole bile Avould fmthei indicate that the bile salts aic 
the toxic constituents ot the bile 

Sodium gljcoeholate is moie toxic than sodium tauioeholate due to the 
fact that the aierage lethal dose of sodium glycocholate is 8 5 cc pei pound 
whereas it required an a.^ erage of 10 1 c c per pound of sodium taurocholate 
to kill the animals 

The aieiage lethal dose of bile aftei 95 per cent of the pigment had 
been rcmoced being 7 3 c c per pound as compaied to an average of 6 8 c c pei 
pound when whole bile was injected would elearlj indicate that the bile pigment 
is not the toxic constituent of the bile 

That the bile pigment is not the toxic constituent of the bile is fmther 
indicated bv the fact that the tracing of the blood piessnre and lespirations 
in a dog injected with bile after 95 pei cent of the pigment had been re- 
moved IS identical wnth the tiaeing when untreated or wdiole bile A\as in- 
jected, and also bj the fact that when pigment was injected there was no 
fall m blood piessuie uoi was there anj arihvthmia pioduced 

CONCIiUSIONS 

1 The toxic constituent of the bile is the bile salts, sodium glycocholate 
aud sodium tauioeholate 

2 Sodium gljcocholate is moie toxic than sodium tauioeholate 

3 Bile pigment is not toxic and has no eliect on the blood piessuie oi 
respiratory late when injected into the blood stieam 

Tins iiork -wns suRgeMod nntl done under the direction of L)i Edmrd 0 Dniidson 
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THE EPPECT OP A SUDDEN JNCREASP THE INTRACARDIAC 
PRESSURE UPON IIIP FORM OP THT T WAVE OP THE 
EEECTROCAUDTOQRASr 


Hr Harold L Otto MD ♦ Ne\\ Tora 


T he effect upon the foim of the elect! ocaidioginm of a sudden nse in the 
intracardiac pressuie iMthin the left ventricle Mas im estimated by clamp 
ing the thoincic or ascending portions of the aorta and in the case of the 
light chambei hi clamping the pulmonary arfcen m W experiments on 
dogs t The etfect of partiall'v collapsing both the lungs or twisting the hilus 
of one lung Mas aRo added In ordei to prt^cnt the onset of \entricular 
fibiillation a small dose of barium chloiidc (1 mg per kilogram) or ouabain 
(Ys letliai dose) was administeied 

In fi\e animals, clamping the ascending aorta Mas followed by a gieat 
increase in the late and diminution of the \oltage of the curve In these the 
changes in the T wn^e were not consideied inasmuch as they Mere not pri 
mary Of nine remaining auimals m mIucIi the thoracic aorta Mas clamped, 
a positive influence upon the T wave appeared in five In the other four the 
piocedure had no distinct effect upon the Twave This positive influence 
upon the T wii e m as more pi onouuced where a strongly negative T wave 
Mas present before In one instance (Fig 1) the effect mas sufficiently intense 
to mal e the T Mave upnght This change in the dnection of the T wave Mas 
not permanent, and the clectiocardiogram siov\lv lesumed its oiiginal form 
(Pig 1 ) The removal of the clamp Mas associated Mitli the opposite effect, 
a negative influence upon the T v\ave (Pig 1 c) 

In 5 animals obseivations upon the effect of alterations in the pressure in 
the lessei circulation were made Tvusting the lung hilus or incompleteh 
clampmg the pulmonary artery caused a negative effect upon the T wave A 
partial collapse of the lung, although giving the same result uas less certain 
in its effect The effect hi e that following the clamping of the aorta was 
also of short duration, and the Twave slowly returned to its original form 
(Fig 3) When the pulmonarv arteiv uas corapletclv occluded bv the clamp 
the rapid death of the animal was associated with greath exaggerated nega 
tivity of the T wave (Pig 2) The same effect occurs in association with the 

From tJic Lnborntorj of Plj>sfolofO Faculty of M tUclno ParN 
Rccolvtl for publlcitlon Vumist 0 19 S 

tThi. animals vtre nircotisotl with chloretone the \opI cut. artlllchl re plratlnn irutftutod 
nntl the heart expo Ctl b\ the removal of tht atorniun \xlnl olectrocar llograms were taV n 
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closure of the right coronary artcrj* and also, circulatory failure which is 
induced hj au> procedure causing great cardiac depression 

The changes in the T wave were not produced the 'verj slight changes 
in the position of the heart with reference to the line of the leading which are 
unavoidably associated -uitli the piocedures used The degree to which they 
shifted the position of the heart -uns ivitliout a significant effect upon the 
T \\a\c If anatomic changes aic the cause of the alteration in the T wave, 
they are more likelj to be the effects of the slight shift in the position of the 
septum without alteration of the gross position of the heart which results 
from the changes in the intracaidiac pressure 

The human electrocardiogram taken m the piesence of pneumothorax 
often presents changes in the Twa\e and RT interval of the same 
nature These changes are much more apt to appear with acute spon 
tancous pneumothorax than with the artificial tjpc and tend to lessen 
as the duration of the pneumothorax increases The experiments bearing upon 
tlie pulraonarj circulation suggest that the sudden alteration of the resistance 
in the pulmonarj cuculation caused by the collapse of the lung is the cause of 
tlie T wa\e changes which occur in that condition 
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Fie 1 ^Axlal (IIA— LLi) electrocardioerarns Time in Oftleth seconds a The norma! 

electrocardiogram b After application of the clamp to the docending aorta Just belOTr the 
diaphragm o Five minutes later d Ten minutes later The T wa\c has resumed Its original 
form c Just after romo\al of the clamp 

Fig •> Axial electrocardiograms Time In aftleth seconds a The normal eleclrocardlo 

gram b. c d riectrocardlograms at short Intervals after clamping the pulmonary artery 
Death followed soon after 

Fig 3 —Axial electrocardiograms. Time In fiftieth seconds a. The normal clcctrocardl^ 
gram b After twisting and clamping the hllus of the right lung c Five minutes later c. 
hUc minutes Inter The T nave Is again upright 


THE ACTION OF PHOSPHATES UPON THE ENDOCRINE AND 
SYilPATHETIC SYSTEMS* 


B\ L Loumos, M D , Chicago 


T he use of iodine in the piopliylaxis and treatment of goitei and allied 
distuibances, also in the treatment of such diseases as, pulmonary tuber- 
culosis, scrofula, lymphadenitis, bronchitis, asthma, etc , is ivell Icnoivn A 
great objection to the use of iodine in large doses, oi in moderate doses foi 
an extended period of time is the frequent appearance of lodism 

I have administered, in a large numbei of cases, iodine together -with 
phosphates, and seldom, if ever, have I noted any symptoms of lodism so 
long as the phosphates were taken, therefore, the present investigation was 
undertaken in oidei to determine more definitely whethei the use of phos- 
phates increases the tolerance of iodine and prevents the manifestation of 
the symptoms associated with the admiiiistiation of large amounts of iodine 
The fact that phosphates inciease the tolerance to iodine and diminish 
considerably the fiequency of the appeal ance of lodism has been noted by 
Huehard’^ Iodine and phosphates appear antagonistic in then action, iodine 
being a stimulant, and phosphates depressant to the “basal metabolism 
activity ” It was then thought advisable to investigate the action upon ex- 
perimental animals 

To two dogs 0 2 gm of iodine (in tincture form) was given daily for 
ti\ enty days , in addition, to one of the dogs 1 0 gm of equal parts of sodium 


phosphate (Na^IIPOJ and calcium iihosphate (Ca_(POJ„) were given daily 
Both weie kept on the same diet The results aie suminarired in Table I 

Tabw I 


TOTAI 

TOTAL 

IVEIGHa 


IMTIVL 

EIGHT 

IODINE IN 
20 DA’ys 

PHOSPHATES 
IN 20 VWS 

AFTER 

20 Dns 

REMARKS 

21 lb 

4 0 gm 

0 0 gm 

17 S lb 

First signs of bipertlij loidism on 
fourteeiitb , then increased 

nervousness, ravenous appe 
tite, etc 

20 lb 

4 0 gm 

20 0 gm 

210 lb 

No cMdencc of bipertbjroidjsm 


TabiiS It 


INITIAL 

WEIGHT 

TOTAL 

lODINP IN 

40 HAAS 

TOTAL 

PHOSPHATES 

IN 40 DAYS 

■W EIGHT 

AITER 

40 DAYS 

REMARKS 

18 Ib 

4 0 gm 

0 0 gm 

101 lb 

First signs of lij’pertbyroidtam on 
thirty third daj Symptoms 

of moderate intensity 

16 lb 

4 0 gm 

20 0 gm 

ISO Jb 

^0 evidence of lij'perthyToidism 
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Tlic next step ^\ab to decrease the dose to 0 1 gm of iodine and 0 5 gra 
phosphates pei daj and extend the time to fortj dajs, lepeating the above 
experiment on anotliei set of dogs The results are given in Table II 

As was pointed out above, the fact that the dogs to which phosphates 
WLVL administered filled to show hv perthjroidism is thought to be due to 
the depressing action of the latter on the basal metibohsm actnitj In this 
connection the elimination of lodme was investigated, and it wis found that 
tins IS also rctiided bv the phosphates 

According to Kendall the nornnl blood iodine content is about 013 
mg This amount, howcvei v'lries depending upon different causes such as 
diet or tlie condition of tiic Ihvroid gland Foi example, in the cretin the 
circulating amount of lodmc is decieased Other luthors note a difference 
in the amount during the late summer and autumn and during the winter 
months 

Glev and ChevmoP conducting their investigations on goats found 012 
mg to 019 mg while in onr expeuments on dogs (using Kendall s method) 
we found Oil mg to 017 mg 

A number of determiuntions of the iodine content of the blood with 
dogs tal mg iodine alone and also with dogs taking pliospliate in addition 
to iodine were made and the results arc summaiizcd in Table III 


T\orr II J 


CONTENT or IODINE 
ilO PER 100 CC 

SPECTilEN OrStOOD 

(KEST>ac S VtrTHOP) 

1 Dog Given a total of 4 0 gm lodint o%cr n ptnod of 
twenty days Hypcrth\roidiam 50 cc of blood was dnwn 

from jugular rein twenty four hours after Hst dose 0 1D4 

2 Dog Given total of 4 0 gm iodine and 4.0 0 gm plios 
phates over a period of tivcuty clajs No endenco of hjper 
thyroidiam 60 c c of blood was drawn twentj four hours 

after last dose 0 348 

a Dog Given 0 1 gm lodiiic nnd 1 0 gm phosphafes dailv 
for twentj live days (Total 2 5 gra iodine and 25 gm plios 
phates) No evidence of lijpertlijroidism 


Amhsis of Wood 

Before administration of iodine 0 1/0 

Tv\ent> four hours after last dose 0 OuO 

Fifteen days after last dose 0 240 

Tnenfy five days after last dose 0 tfO 


The deteimmation of iodine in flie blood «ns then raide during the ad 
ministration of iodine as nell as after The same procednie nas used as 
before, the dogs were on the same diet, and special care nas til en in the 
amount of salts added to the food and the selection of the food The results 
are summarized in Table TV 

In the interpretation of the above results it must he taken into eon 
sideration that the elimination of iodine is ven rapid fiom 65 to 80 per 
cent appears in the nnne within tnenfa four hours after its administration 
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Table IV 


SPECIMEN 

CONTENT OF IODINE 
MG PEE 100 OC 

OF BLOOD 

(KE'TDVLL'S METHOD) 

1 Dog 0 1 gm iodine daily for twenty dajs 

Analyses 


Before administration 

0146 

Tenth day 

0152 

Twentieth day 

0158 

Ten days after discontinuance of administration 

2 Dog Given 0 1 gm iodine and 0 5 gm phosphates dailv for 
twenty days 

0142 

Analyses 

Before administration 

0128 

Tenth daj 

0 181 

Twentieth day 

0 276 

Ten dais after discontinuance of admimsti ation 

0 167 


From Tables III and TV it appears that in the animals taking phosphates 
and iodine, there is a retardation of the elimination of iodine, and after the 
administration is discontinued it takes ten to twenty days for the return to 
the normal iodine content 


CONCLUSION 

The retardation of the elimination of lodme, and the failure to cause 
experimental hypeithyroidism in animals taking iodine in conjunction with 
phosphates can be explained by the assumption that phosphates exert a de- 
pressing action upon the “endociine and sympathetic systems” which control 
the function of basal metabolism 

The practical benefit deriyed from this combination of iodine and the 
phosphates is apparent, the danger of iodine is minimized, and at the same 
time the organism uses more iodine due to the slow elimination 
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LABORATORY METHODS 


METHODS OP TESTING ANTISEPTICS* 


By George P Reddish, Ph D , Baltimore, Md 


POR a great many jears the bactericidal efficiencj of antiseptics have been 
determined by irhat is knoirn as the “phenol coefficient test ” In this 
country two tests have been used for this purpose, namely, the Rideal "Walher^ 
and the Hjgiemc Laboratory methods The first named test was published 
in England in 1903 as a method for determining the germicidal value of disin 
fectants as compared to phenol Since m England antiseptics are understood 
to be substances which kill microorganisms,’ they also were tested by the 
Eideal "Walker method It was consistent at that time to compare all germi 
cides to phenol, since this was, and still is a widely known antiseptic of verj 
constant properties The result has been that all kinds of germicides have 
been compared to phenol and their relative value expressed as a ‘phenol co 
efficient ” While this test has served its purpose admirably during these 
twenty and more j ears, it has all this time been misleading in one particular, 
that the ability to kill the test organism used, B typhosus, does not neces 
sarily mean that other pathogenic bacteria will also be killed by the germi 
cides tested in this way There is much information available now to show 
that such IS not the case 

Disinfectants and antiseptics are used to kill pathogenic microorganisms 
and not simplj for killing B typhosus Tilley* has stated that “ a 

phenol coefficient has no practical value whatever, except as a means of pre 
venting the use of positively worthless preparations and as an aid to the 
manufacturer in maintaining uniformity of his product ” This is in keep 
ing with the present trend of reeogmzmg the “specificity” of germicidal 
action of disinfectants and antiseptics p « ^ approached the subject 

in a somewhat more positive manner and ha-ve suggested definite organisms, 
representative of the main group of pathogens, to be used in a test for deter 
mining the bactericidal efficiency of germicides According to this scheme 
phenol coefficients could still be used by the manufacturer for controlling 
the uniformity of bis products but the dilutions of these products which are 
specified for actual use must be based on definite tests against the organisms 
it IS desired to kill Antiseptics for use on the skin and mucous membranes 
and in cuts, abrasions, wounds, etc should be tested against pyogenic or 
ganisms such as Staphylococcus aureus and Streptococcus hemoljticus If 
a disinfectant is recommended for general use, the manufacturer must be 
sure that the dilutions specified for bis product will kill all of the non 

Read at the twenty ninth Annual Meeting of the Society of American BacterIoloj;lst9 
Rochester New York December 28 1927 
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Those preparations -which are sold m tablet or powder form from -which 
antiseptic solutions are made by the addition of -water are examined by the 
test outlined above 


ANTISEPTIC OIL PREPARATIONS 

Many antiseptic pieparations have the active ingredient incorporated 
in some inert mineral oil Eegardless of the nature of the oil base which 
carnes the active ingredient, the test as outlined above would not be ap- 
plicable Instead a method which we call the “Filtei Paper Method” is 
used This test is, briefly, as follows 

No 2 Whatman Filter paper is cut into pieces about 0 5 cm square, 
placed into a test tube, plugged with cotton and sterilized in the hot air 
oven at not over 170° C (to pi event charring) The desired number of 
these sterile squares are then immeised in a twenty-foui-hour broth culture 
of the test organism. Staphylococcus aureus (This culture must be a fresh 
resistant strain which is not killed by a 1-70 phenol in ten minutes, nor by 
1-80 phenol in fifteen minutes at 20° C , following the method given above ) 
These paper squares, impregnated with the culture of Staphylococcus aureus, 
are then fished out with a steiile culture wire (bent on the end) and trans- 
ferred to a tube of broth (10 c c ) of the above composition By shaking 
thoroughly at intervals over a period of five to ten minutes, the excess of 
the antiseptic oil is washed off from the paper squares The pieces of paper 
are then fished out and transferred to anothei tube of bioth (10 cc) and 
incubated at 37° C for forty-eight hours The tubes are then observed 
for growth 

Some of the antiseptic oil preparations are recommended for use in such 
a way that only short time application is involved If they are recommended 
for use in surgical dressing where contact -with the infective organisms is 
assured over a long period of time, an inhibitory test would then be ap- 
plicable (See method for antiseptic dyes ) 

POWDERS 

Under this heading are included all powder preparations which claim to 
be antiseptic and which are applied directly to the skin, mucous membranes, 
and infected surfaces Those powders -which are used in such a way that no 
conditions are established whereby they are kept in continued contact with 
the infected surface, such as talcum powders, tooth powder, etc , are ex- 
amined by the “Filter Paper Method” as follows 

Sterde filter paper squares impregnated with Staphylococcus aureus as 
outlined above, are covered on both sides with the powdei and allowed to 
remain in this intimate contact for five minutes At the end of this time 
period the piece of paper is fished out and transferred to a tube of broth and, 
after the adhering powder is shaken off, again tiansferred to broth and incu- 
bated at 37° C for forty-eight hours These powders which are recommended 
for dusting into infected wounds may be examined as outlined later 
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ANTISEPTIC TOOTH PASTES AND SHAVING CREAM 

In the examination of these two tjrpes of preparations, we are faced with 
the necessity of determining their efBciency in the undiluted state because it is 
practically impossible to fix a definite dilution of each product which will 
simulate the dilution of the preparation when used in practice "We have, 
therefore, seen fit to test the antiseptic properties of these preparations undi 
luted Contact with infective organisms is very short at best, and a test to 
determine billing effect is applicable The “Filter Paper Test’^ is used for this 
purpose and the procedures as outlined above are followed, Staphylococcus 
aureus bemg the test organism In this case the impregnated pieces of paper are 
completely covered with the paste and this contact allowed to continue for 
five minutes at 37° C 

Because of the fact that some dentifnces mav be more effects e in solution 
than in the paste form, a 50 per cent solution is also made and tested by the 
filter paper method in the same manner as indicated for the undiluted paste 
The active ingredients have a better opportunity of coming into contact with 
the bacterial cells when in a solution If the tooth paste or shaving cream kills 
Staphylococcus aureus either m the undiluted form or in a 50 per cent solu 
tion (1 — 1) in five minutes at 37° C , it will be considered as an antiseptic 
preparation 


ANTISEPTIC LOZENGES AND ANTISEPTIC SUPPOSITORIES 

Lozenges and suppositories for which antiseptic claims ai e made are exam 
med in a manner which approximates to a great extent the conditions met with 
in practice These preparations dissolve slowly giving a solution of their 
active ingredients in the local secretions There is no way of accurately deter 
mining the concentration of solution obtained m the practical use of such 
products For this reason we simply test these preparations m a concentrated 
aqueous solution In this case more benefit is given the product than is prob 
ably justified, but considering all the factors involved this is the fairest 
method of testing The filter paper method is then used as follows pieces of 
paper impregnated with Staphylococcus aureus are allowed to remain in a 
saturated aqueous solution of the product for as long a time as is required 
for the preparation to dissolve when used as directed For the antiseptic 
lozenges this lequires about ten to fifteen minutes Some suppositories re 
quire a longer time and the period of the test is regulated by the time it takes 
for solution in distilled water The usual procedure for the filter paper test 
IS followed 

ANHSEPTTC SOAPS 

For the testing of antiseptic soaps the filter paper method is apphcable 
In fact filter paper simulates fairly closely the conditions found in the skm 
In the case of liqnid soaps, the undiluted soap is used in the filter paper test 
as outlined above If the soap is in powder or cake form, a thick lather is 
made aseptically in sterile water m a sterile Petri dish, and the filter paper 
test carried out in the usual manner 
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ANTISEPTIC SALIHS, OINTJIENTS, BUNION PADS, COEN PLASTERS, SUEUIOAL 
DRESSINGS IND POWDERS FOR WOUND DRESSINGS 

When such piepaiations as these aie used in piactice, the active in- 
gredients are held in intimate contact with the infective microorganisms and 
can lendei them innocuous bj simph preventing their activitj'' Since these 
piepaiations do remain in contact wuth the infected suifaces foi long peiiods 
oi time when used in piactice, lahoiatoij tests foi their efficiency should 
simulate these conditions as nearh as possible It is evident that such tests 
as have been outlined above would not be applicable, we aie not interested 
lieie in killing oiganisms within a certain length of time If an antiseptic 
salve, for CNainple, does prevent the giowdh of microoigamsms in an infected 
area, it will not onlv^ prevent them from doing haim, but will also render 
them easy prey foi the leucocj tes Poi this reason, the following method is 
applicable for this tvpe of product 



I iff * 1 — Illustrating tlic actl^lt\ of an antiseptic ointment against St iphjlococcus aur- 
eus The (lark streak is antiseptic ointment •(\hich Is surrounded h\ a cleir zone in ^^hlch no 
organisms have grown The \shite streak is control ointment without antiseptic The sur- 
rounding turbldit% is a h€av> grontii of StaphjJococcus aureus 

Staphv loeoccus aureus of noimal resistance® is giovvn at 37° C in the 
bioth desciibed above and transferied m this medium for tliiee consecutive 
davs One-tenth of a c c of a 1-100 dilution of this culture is added to 15 c c 
of melted 10 per cent seium agar (1 5 c c sterile normal horse serum added 
fo 15 ce of nutrient agar [15 per cent] made fiom the above broth base) 
at 45° C , the cultuie thoroughly mixed m the serum-agar and poured into a 
steiilc Petn dish and allowed to cool at room temperature As soon as this 
inoculated agar has hardened, the salves and ointments, previously melted 
at 37° C , are streaked over a small surface of the inoculated agar with a 
sterile glass rod Melted sterile vaseline is spread on another part of the 
inoculated agar in the same mannei and the plate, luv'erted, incubated at 
37° C for fortv -eight hours Aftei being incubated it will he noted that 
colonics of Staphv lococcus auieus giovv immediatelv adjacent to the vasebne 

•In vll of these Ulustrations morcurochrome was used to illustrate the methods discussed 


METHODS OF TERTINO tlvTISEFTICS GS^ 

eontiol and o\en under it Tlieic is no •icti\e ingiedient in pure vaseline 
winch will prevent the growth of Staphylococcus aureus Howeier, in ef 
fective antiseptic sahes and ointiiieiits a pait of the actiie ingiedients con 
tamed in them is absorbed into the seium agar, which is about one eighth of 
an inch deep, and bj their presence present the organism present fioin groii 
ing (see Fig 1) 

The plate will shoii a clear zone around the antiseptic salve oi ointment 
nhich IS in marked contrast to the turbiditj of the snrrounding medium 
caused by the heayy groiyth of the organism In treating infected surfaces 
yvith preparations of tins nature, it is necessary that the actiye ingredients 
lease the inert base and become free to surround the mfectise organisms 
It IS onlv in this ssay that the preparation yyill he of benefit in preventing 
the growth of or killing these microorganisms If the antiseptic ssere so 



FIff — This Is a comparison of elerht so called antiseptic ointments obtained from the 
retail market Five of these have absolutely no effect on Staphylococcus aureus one slight 
effect and two show a definite zone of sterilization 

securely incorporated in the inactive base that it could not become free to 
attack the microorganisms or if the base were of such a nature that the anti 
septic could not separate from it, the value of such preparations so far as 
the antiseptic ingredient is concerned would be lost Serum agar simulates 
fairly closely the conditions met f\ith in skin and wounds* It is permeable, 
semisolid, isotonic contains a bodj fluid, and constitutes a laboiatorj means 
of approximating the conditions found in human and animal tissues at least 
so far as the preparations under consideration are concerned The clear zone 
may indicate germicidal action and not just bacteriostatic effect To pro\e 
this, small pieces of agar from various parts of this zone are inoculated into 
broth and incubated for forty eight hours When the active ingredient comes 
out in sufficient concentration to be germicidal in the clear zone this is of 
e\en more interest because it indicates greater practical "value of the preparation 

The addition of normal serum to 1 per cent nutrient agar gives a medium which 
closely simulates practical conditions 
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As a mattei of interest a number of widely advertised so-called anti- 
septic ointments which at this time enjoy a very wide sale were tested on a 
Staphylococcus aureus poured plate (see Fig 2) It will be noted that six 
of these ointments have no effect whatevei against staphylococcus aureus 
while two of them give a definite zone of sterilization Antiseptic ointments 
should certainly kill or inhibit Staphylococcus aureus In this test if the 
active ingredients will leave the ointment and go into the surrounding medium 
they can inhibit Staphylococcus aureus and cause a clear zone, but these six 
ointments do not even do this It can be safely said that they will not be 
effective when used m practice 

In testing bunion pads, corn plasters, adhesive, suigical dressings, and 
powders for wound dressings for which antiseptic claims are made, the pro- 
cedure just given IS employed These preparations are simply placed on top 
of a poured serum-agar plate containing Staphylococcus auieus, and incubated 



Elgr 3 This Illustrates the bactericidal el 
“tisepHo gauze as compare 
supposed to contain an ant 
septic The ■vside zone around the upper anti 
septic g-auze sho^s that the active InCTedier 
has passed out Into the surrounding medlun 


Fig 4 — This shows an antiseptic adhesive 
as compared with ordinary adhesive the dnrl 
strip above being that which contains the 
antiseptic These are placed on the surface 
of the medium 


at 37 C foi foity eight hours The antiseptic m such pioducts permeates 
le serum-agar medium and prevents tbe growth of the test organism (or 

^*^1 1 place) The amount of antiseptic contained and its 

solubility, together with the ease with which it leaves the base, are factors m 

around these preparations (see Figs 


This same serum-agar plate method can be used for testing antiseptic eat- 

^ catgut are imbedded into the shake serum-agar 

culture of Stapkvlococeus aureus after it has been poured into a plate and 
cooled, 1 IS tlien incubated at 37° C (see Fig 5) Fig 6 illustrates the rela- 
tive merffs of five ^ffereut antiseptic catguts obtained from the retail market 
It is to be noted at number three is without any effect on Staphylococcus 
aureus, whereas Nos 1 and 4 are of slight effect, while Nos 2 and 5 give a 
wide zone This is about the only ^ay this type of preparation can be tested 





METHODS OP testing ANTISEPTICS 


657 


ANTISEPTIC DYES 

In exnmmino antiseptic clje solutions we must consider that we are dealing 
with a liquid antiseptic whose action is supposed to continue for a long time 
When these d^es are applied to infected surfaces or wounds thej are expected 
to penetrate tissue and continue then act|\it> Because these d\es remain 



Pig 5 — In thU case antiseptic catgut H 
Imbedded In the agar Penetration of 1 6 cm 
Is sho^sm as well as to a depth of one«eIghtli 
of an Inch 



Pig C— -Comparing the efflclenc> of five 
different antiseptic catguts obtained from the 
retail market No S has no bactericidal ef 
feet against Staphylococcus aureus Nos 1 
and 4 slight effect v^hereas Nos 2 and 5 ha^e 
considerable penetration and bactericidal 
action. 



Fig — This Illustrates the penetration and antiseptic actmt> of a liquid antiseptic dje This 

antiseptic penetrates the medium for 1 cm from the edge of the cup 


for an indefinite time in the tissue to which thej are applied the test which 
simulates this condition must also be used For this purpose the serum agar 
Cup Plate llethod is applicable * (see Fig 7) The proper amount of staphylo 

I am Indebted to Dr L. C HImebaugh of the Pease Laboratorj of NeT\ Tork CIt> for 
this meth(^ 
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COCCUS ameus cultuie is added to 15 cc melted serum-agar cooled to 45 C 
(as desciibed above) and pouied into a steiile Petri disb A sterilized glass 
stopper 1 5 cm in diameter is then placed in the center of the dish and left 
until the agar has hardened The glass stopper is then removed by twisting 
slightly and the small cracks and crevices are sealed with about 3 drops of 
stenle agar The antiseptic dye solution to be tested is placed (0 25 c c ) 
into this eup-bke depression and the plate covered with an unglazed clay top 
This IS then incubated at 37° for twenty-four to seventy-two hours If the 
antiseptic penetrates the medium in germicidal or bacteiiostatie strength there 
will be a deal zone around the cup (see Pig 7) Subcultures into broth from 
different paits of the zone are necessary to determine whether or not the 
substance is germicidal or merelj bacteriostatic This method is of value also 
m testing the ability of antiseptics to retain their strength over a long period 
of time One of the common antiseptics'' in use today was so tested after 
five years in solution and gave a zone equal to that formed by a fresh solution 
It IS also useful for testing the penetrating power of any liquid antiseptic 

SUMMARY 

Methods foi testmg the efficiency of imiious kinds of antiseptic prepara- 
tions aie briefly given Laboratory tests cannot, of course, simulate the exact 
conditions found in practice, but the procedures outlined here are an attempt 
to do this and apparently they do approximate these conditions to a very 
marked degree Moie complicated methods would be expensive, involved and 
time-consuming, and would probably introduce factors which would make the 
tests moie difficult to duplicate If substances prove to be antiseptic by the 
tests outlined heie, there is every reason to believe they will be efficacious 
when used in practice 

REFERENCES 

1 Eideal, S , and Walker, J T A Exammation of Disinfectants, J San Inst 24 424 

441, 1903, Approved Teelmique of the Eideal Walker Test, London, 1921 

2 Higienic Laboratory Bulletin, No S2, April, 1912 

3 Muir, B , and Eitchie, J Manual of Bacteriology, London, 1919, p 16G 

4 Tille-N , F W Phenol Coefficients, Am J Pub Health 11 513 519, 1921 

5 Eeddish, George F The Eesistance to Phenol of Staphylococcus Aureus, Am J Pub 

Health 15 534 538, 1925 

G Eeddish, George F Determining the Germicidal Efficiency of Disinfectants, Am J 
Pub Health 16 283 286, 1926 

7 Eeddish, George F Examination of Disinfectants, Am J Pub Health, 17 320 329, 

1927 

8 Eeddish, George F Methods of Testing Antiseptics, Drug Markets 20 495, 1927 

9 Editorial, J Am Pharm A 16 501 2, June, 1927 

DEPAETilENT OF BACTERIOLOGY, 

HY^so^., Westcott and Dunning 


One per cent solution of mercurochrome 



A SOURCE OP INCONSTANT ERROR IN THE DARE 
HEMOGLOBINOMETBR* 


By Prank G Haughwoot, JIanila, P I 


OUINICAU pathologistE, physicians, and others to rrhoni falls the task of 
making routine hemoglobin estimations, have long realized the inacoura 
oies inherent to the so called “rapid chnical methods ” The Newcomer disc 
method and the procedures of Cohn and Smith, and of Palmer, all yield re 
suits of far greater aeouraov than the apparatus of Tallqvist, Sahh, Dare and 
others, but for the most part they are impracticable in the ofBce of the aver 
age physician, and are so considered by manv laboratories of some pretension 
The instrument introduced in 1900 by Dare' is based on sound principles 
and IS so eminently practical in its construction and mode of nse that its 
adoption has become widespread until it now is looked upon as the most aceu 
rate of the instruments for rapid hemoglobin determination It, accordingly, 
has been adopted by a considerable number of large institutions However 
the instrument has defects which, to me, seem to be due more to carelessness 
in its manufacture than to inherent errors in principle 

Senty in a comparative study of different methods of hemoglobm deter 
mination has shown that the instrument reads too low in the upper part of the 
scale, that is to say, above 65 per cent He also has shovm that these errors 
are, to a large degree, modified by grinding off 15 per cent of the upper end of 
the scale as suggested bv Sanford 

I discovered anothoi source of error Ijing in the pipettes into which the 
blood IS diawn As I have seen no mention of this fallacy in the current 
literature, I am putting it out as a warning to other workers who may not 
be aware of the possibilities for error in their own instruments The discov 
erj came about in this way 

An order had been placed through a local importing house for a Dare 
hemoglobmometer Two extra pipettes also were oidered to provide against 
the contingency of breakage The two extra pipettes were delivered several 
weeks before the instrument and its accompanymg pipette The three pipettes 
were placed in service to be used interchangeably with the instrument it 
being assumed that they were standardized Unfortunately, it is not possible 
to say which of them was dehvered with the instrument It is not essential to 
the purposes of this discussion whether any one of them was accurate The 
main point is that no two of them agreed within cv en 8 per cent Prior to the 
delivery of the Dare instrument hemoglobm estimations bad been made with 
the TaHqvist scale, the standard directions for its use being closely followed 
Several weeks before the delivery of tlie Dare instrument I had, at the 

Prom the I^borMory of Biology Pathological Society of Manila P 1 
Pocclvcd for publication July 0 102S 
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instance of Dr H E Stafford, of Manila, undeitaken the study of the bowel 
discharges of a local business man In the course of the investigation it 
seemed desirable to examine the blood, so eiythrocyte counts and hemoglobin 
determinations v ere made at intervals, the latter being made with the Tallqvist 
scale The hemoglobin findings were as follows 

January 27 75 per cent 

March 3 70 per cent 

March 26 75 per cent 

At this point the patient went up into the hills wheie he remained until 
April 17 A few days later he came to the laboratorj’’ It was found that his 
erjthrocvte count (taken with a Trenner pipette each time) had risen from 
4,670,000 to 5,220,000 The Dare instrument having arrived, his hemoglobin 
was taken by it and was found to be 64 per cent This was startling, but the 
colors appeared to match perfectly so the mattei was reported to Dr Stafford 
A few dais later the patient went to another laboratory for a Wassermann test 
There he spoke of the apparent fall in his hemoglobin whereupon the physician 
there examined his blood with another Dare instrument and told the patient 
that his hemoglobin was “nearer 90 per cent than 60 per cent ’’ The patient 
naturally reported this to his physician who in turn communicated it to me 
On learning this I communicated with the physician who had made the sec- 
ond determination and suggested the desirability of a comparison of the two 
instruments He, on lus part, contended that the instruments were standard- 
wed at the factorj and it was unhkely that a discrepancy could exist between 
them His lack of interest in the matter led to the dropping of that part of 
the investigation 

At my request. Dr Stafford sent the patient to the laboratory on April 
23 His hemoglobin was read again bj the Dare instrument, both by me and 
b^ his associate, Mr John K Pickering, of the biologic staff of the Pathologic 
SocieD I made a reading of 76 per cent while Mr Pickering read 73 per 
cent In each of these instances (April 17 and 23), pipettes were taken from 
their boxes at random, so it is impossible to say which of the three was used 
in either instance The obvious discrepancies in these two leadings seemed 
to indicate the necessity for an inquiry into the reasons thereof 

IMr Pickering kmdly volunteering to furnish the blood and to assist m 
a senes of experiments, an investigation was started without, however, any 
definite idea as to just where the trouble lay A number of readings were 
taken on different days, the pipettes being taken at random, uith the result 
that conflicting and irreconcilable percentages were obtained On going over 
the figures, however, a marked grouping was noted and ultimately it was 
found possible to arrange the readings in turn groups which, for convenience, 
mav be designated as the 58 to 60 per cent and the 70 per cent groups This 
gave a clue to the situation 

The pipettes were separated and designated A, B, and C lespectively, and 
readings made by them u ere so classified Each pipette was read four tunes, 
twice by Mr Pickering and twice bv mvself, on each of four separate days, 
each observer accordinglv, having read each pipette eight times In every 
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case the blood was taken from Mr Pickering The readings were consistent 
throughout, showing onh the minor \ariations customarily observed All 
readings were by candle light m a closet The results arc sumraarired in the 
averages shown in Table I 


Tabik r 



rrr 

CENT llFSIfWlLOBIN 

riPITTE 

lIAUOnWOUT 

ncKFpmo 

A 

75% 

1V% 

B 

58V, 

587^ 

C 

82 y. 

S2I/, 


This made it apparent that there was a constant difference of more than 
20 per cent between the readings with Pipettes B and C on identical blood 
It seemed obvious that the capillary chambers must be of unequal depths 

To ascertain if this were so, measurements were made with the ocular 
micrometer on a compound microscope of the distance separating the two 
glass elements forming the eapillarv chamber that is to say, the depth of the 

1 

f I 

He 1 — PoJnU of fnLnKunmtnt of cnplUar) pip 

chamber The glass plates were clamped in the regular holder and the objec 
tivo was focused down on the inner edges and the distance separating them 
measured The measurements obtained arc shown in Table fl 


Tabic II 


npnrr 

PETTir MirUilETTRB 

A 

0175 

B 

0140 

C 

0102 


These measurements are seen to be consistent if one compares them with 
the hemoglobin readings given in Table I However, the beveling of the glass 
made correct focusing rather diflitult, thus creating a possible sonroo of error, 
so it was decided to repeat the measurements using a micrometer caliper 
Unfortunately one reading in the metric system could not be obtained but a 
Starret instrument measuring in thonsandths of an meh was kindly loaned by 
the Atlantic Gulf and Pacifie f ompany of Manila Thr white glass element of 
each pipette was measured at the points indicated in the diagram composing 
Pig 1 

The values obtained bi these measurements are set forth m Tabic TIT 


TABir III 


pimTE 

3 

2 

PKPTU OF 

CITAimEP 

A 

01^ 

08-. 

70 

B 

860 

02.5 

0.5 

C 

S/0 

92 5 

75 
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■WMe no claim is made for absolute accuracy m these measurements it 
ivill be seen that they run parallel with the hemoglobin readings 

To test the matter, eight readings (four by each observer) were made on 
the same day with Pipette B The first four were made with the pipette as it 
stood, and an average reading of 59% per cent was obtained Then, a slip of 
paper measurmg 0 003 inch in thickness was clamped between the two glasses 
and the pipette again filled This time it gave readings averaging 92 per cent 

DISCUSSION 

Daie lays stress on accuracy in the depth of the capillary chamber al- 
though he does not say what this should be ' He states that the depressed 
surface of the white glass is ground and “measured with a micrometer to give 
an exact depth ” He adds that when clamped, the chamber “contains a 
blood-film of definite thickness,” and finally, “The pipettes all contain a 
blood stratum of standard thickness, and can therefore be used with any 
instrument, a distinct advantage over the calibrated pipettes which have a 
capacity only adapted to one partieular apparatus ” 

It IS \ery evident that the pipettes that form the subject of this discussion 
do not conform to these specifications, and it is an entirely legitimate subject 
for disquieting speculation as to just how many similarly inaccurate pipettes 
are distributed about in vaiious laboratories and m daily use So long as one 
pipette IS contmuously used with a given instrument and substitution by an- 
other IS made only when the fiist is broken, the readings will be relatively 
consistent, be they accurate or inaccurate Unless the same group of patients 
IS under study, the eventual substitution of another pipette that may be read 
either higher or lower than the first may not be followed by a series of read- 
ings that of themselves would lead to lurlong doubts in the mind of the user 
Unless some one else has occasion to check his readmg on the blood of some 
particular person, as happened in the instance recoided in this paper, the 
hematologist may continue to use an inaccuiate pipette indefinitely, serenely 
unconscious that his determinations aie maccurate, or that the pipette he is 
usmg today may differ in its readings by 10 or even 20 per cent from the one 
he used a few months ago 

The thiee pipettes composing the set in my possession presented a defi- 
nitely giaded set of leadings Selected at random they might either show a 
progressive impiovement or a progressive deterioration in the condition of 
the blood On the other hand, they might yield a set of irrational and widely 
dn ergent readmgs that in the end v ould most assuredly destroy the faith of 
the clinical man in his hematologist 

CONCLUSIONS 

1 Senty already has mdicated the fallacies that lie in the upper seg- 
ments of the comparison prism of the Hare hemoglobinometer These errors 
are constant and may be largeh compensated by grinding off a portion of the 
upper segment of the prism 

•Scntj sajs It Is about 018 mm 



A TECUNIO FOR STAINING RED BLOOD CELLS C63 

2 It lias been shown in tins paper that inaecunte grinding of the capil 
lary chambers of the blood pipettes leads to the production of chambers of 
unequal depths that accordingly yield inaecunte values with the blood sam 
pie These errors, of couise, are meonstant and their extent cannot be known 
to the user of the instrument Grave errors in hemoglobin determination 
naturally follow and these cannot fail to exert a profound influence on treat 
ment and prognosis, to say nothing of diagnosis 

3 Both sources of error may be avoided by greater attention on the part 
of the manufacturers to the original specilications for the construction of the 
instrument as set forth by Dare in his original paper 

4 All Dare instruments at pretent in use should be checked as to color 
prism More important, however, than this us the standardization of even 
pipette with a view to discouer if the chamber is of standard depth to har 
monize with the -values expressed bj the eompanson pnsm 
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A TECHNIC FOR STAINING RED BLOOD CELLS FOR MEASUREMENT 
OF CELL DIAMETERS BT THE PROJECTION METHOD* 


Bt Francis P Parker, B S , Emory University, Ga. 


F IX smear by ordinary heat method Apply a saturated solution of cosin in 
95 per cent alcohol for two minutes and wash with distilled water and drain 
Next, flood with a 1 per cent water solution of methyl molet This is left on 
for two minutes, wished with distilled water and the sbde dried over a flame 
The above procedure stains the red cells a deep bluish violet, and the white 
cells a light inolet with deep nuclei In tho measurement of red ceil diameters 
it IS ncessary to have sharp contrast between the cell margin and background 
and this stain supplies this feature, accentuating the cell outhne much more 
than Wright’s or other stains common in blood examination 

It IS essential that the order given above be earned ont dne to the action 
of alcohol m preparing the ceU for the reception of the -water soluble methyl 
-vuolet Otherwise best results are not obtained The heat fixation method prov ed 
preferable in simpbcity and shorter staining time to both the methyl aleohol 
and absolute alcohol methods 

Labobatort of Biolooical CnsinsTRY 
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^MICROSCOPIC PROJECTIONS IN THE j\IEASUREj\IENT OP 
ERYTHROCYTES* 


B-i Pka>.lis P Parker, B S , George T Lewis, Ph D , and 
I L jMcGhee, PhD, Ejior\ Universiti, Ga 


T he use of the micioseope as a piojcction appaiatus has long been in piactice 
in embnologic ivork where no special attention was given to the exact 
magnification of the projected image To achieve this an ordinary monocular 
microscope of the type generally used by medical students is employed It is 
bioken at the inclination point so that the long axis of the body tube is at right 
angles to the pillar The draw-tube and collar in which it slides is remoyed 
fiom the bod\-tube The upper planoconvex lens of the Abbe condenser and the 
miiror aie also remoicd This arrangement pel nuts the scope to be fixed in 
1 position with both the base and the tube perpendicular to the horizontal, and 
the souice of illumination immediately aboie the condensei Wheie large 
magnification is desiied, the intensity of illumination must be great In this 
application a 250 watt flood light mth concave leflector and planoconvex lens, 
tliiee inches in diameter, was used Both the scope and light box are fixed 
inth set screws on a metal bar set upiight in a 20 inch by 20 inch, two inch oak 
base, heai-y enough to act as an anclioi for the apparatus The image is 
projected on a sheet of ivhite papei thumb-tacked to the base 

In using this apparatus foi measuring blood cell diameters, the distance 
between the surface of the stage and the surface of the base must be exactly 
36 inches "When the Leitz Ijo inch, 1 8 mm , objective, oil-immersion lens is 
used, this distance gives a magnification of 500 diametei-s Therefore, the pro 
jected led cell is measured in two directions in millimeters, and the sum of the 
two measurements is the led cell diameter in microns 

MLth this method it is possible to take cell measurements to 0 25 micions 
The conditions governing the selection of cells to be measured and the numbei 
of cell measuiements reqmred for a diagnosis aie the same as those already 
set forth 

The magnification may be conveniently checked from time to time by use 
of the standard Levj counting chamber The ruled squares are %oo mra in 
11 ea so when projected at 500 diameters thej' should measure 25 mm across 
The chamber is leiersed to discount eiior due to thickness of the plate 

ADDENDUM 

Since the aboie was written, we have adopted a 400 w'att flood light 
bulb as the source of illumination This gives a bnghtei field and less ej e 
strain when a senes of determinations are to be made We have also at- 
tempted to increase the magnification by means of a projection oculai, but 
the amount of bght is cut down to such an extent as to prohibit its use 
Labopatopt of Biological Chemistpt 
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THE HINTON GIA CBROL CHOLESTEROL PRECIPITATION 
TEST FOR S\PHILIS 

A CoAiP \RATi\ F Stud\ With thf Wissersiann Test i\ 2120 CvsFS* 
Bt Edo ir J JIonter, M E Boston 


T he Wassermnnn reaction long has been the standard seium test for syphilis, 
in spite of the fact that it is not infallible and m spite of its teehnieal diffi 
eulties Manj new tests for syphilis of greater simplicity have been described, 
but ha\e not proicd to hare greater delicaev or aecuracj In June, 1927, Hinton 
described a new, simple easilj read sensitive test for syphilis which required 
less labor, apparatus, and mateinl than the Wassermann reaction, which had 
fewer false positiies and which was more sensitne than either the Wassermann 
or Kahn reaction This report consists of an analysis of 2331 consecutive 
Wassermann and Hinton glycerol cholesterol icactions on 2120 patients in the 
Peter Bent Brigham Hospital and its outpatient department between the 
months of Not ember, 1927 and April, 1928 

The laboratory tests upon which this paper is based were performed as 
follows 

1 Wassermann Reactwn — The technic is that published bv Hinton ’ 

Two antigens were used separatelj, one a simple, cholcstcroUsed alcoholic 
extract of guinea pig heart, mdjhe other an aleohohc extract of human heart 
half saturated ivith cholesterol at 17'“ C The hemolytic system consisted of 
2 units of amboceptor 2 units of complement and 0 5 c c of a 5 per cent 
suspension of sheep ’s corpuscles One tenth cubic centimeter of serum w as used 
for each antigen, and 0 2 of a c c for the auticomplementarj control The 
pnmary incubation was foi forty minutes at 37° C and the secondary inouba 
tion for one hour at the same temperature Tests were read immediatch after 
the secondary incubation They were reported as positue negatiie, and 
doubtful 

2 Gbjcerol-CIwlestet ol Precipitation Reaction — The glycerol cholesterol 
precipitation reaction, which Hinton believes is, in reality, not a precipitation 
test, but an agglutination reaction, was executed as described in Ins article in 
the Boston Medical and Sut gical Journal * with the following modifications which 
are soon to be pubUshed in detail by Hinton 

(a) His stock indicator consisted of the ether insoluble alcohol soluble frac 
tion of beefsteak muscle which he added to a 0 7 per cent solution of cholesterol 
111 absolute alcohol, in the proportion of one part of the extract to nine parts 
of the cholesteiol solution (b) The temperature of incubation was 37° G 
rather than 27° C (c) The amounts of serum used were 0 1, 0 2 0 3, 0 4, and 
0 5 of a cc (d) The salt concentration varied in proportion to the amount 
of serum used, as given below 

rrom the Medical Clinic Peter Bent Brigham Hospital Boston Massachusetts, 

Recched for publication June 16 19^8 
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Biiefly, the technic was as follows Glycermated indicator was prepared 
by adding 2 parts of salt solution for 1 part of his stock indicator, and shalang 
\ogorouslT for three to foui minutes Five per cent salt solution was used for 
diluting his stock indicator for the 0 1 and 0 2 c c amounts of serum, 3 per 
cent salt was used foi the 0 3 and 0 4 c c amounts, and 2 per cent salt for the 
0 5 c c amount Further dilution was made by adding 12 parts of salt solution, 
shalang, and finally adding 15 parts of 50 per cent glycerol solution in distiUed 
water The amounts of serum were pipetted into serum tubes of about 10 mm 
diametei, and to each was added 0 5 ee of glyceiinated indicator The tubes 
weie shaken for two minutes and placed in the incubator at 37° C for a period 
of sixteen hours, at the end of w'hicli time the tests were read A slight clear- 
ing, which sometimes oecuried in any or all tubes, was regarded as negative 
Positive leaetions were reported when any or all of the tubes showed complete 
dealing of the suspension, with a resulting water-cleai fluid in which large 
flocculi, consisting of the agglutinated particles of cholesterol, weie suspended 
When theie w'ere no floeeuli, the test w'as leported as negative These reactions 
aie veiy clear cut and aie much more easily read than is the Kahn test 

We found that the Hinton and Wassermann tests agreed absolutely 2122 
times in the total of 2331 tests, an absolute agreement of 90 6 per cent, or, speak- 
ing in terms of patients rather than tests, there was agi cement in 1975 cases 
m the total of 2120 (93 4 per cent agreement) Of the 6 6 per cent, or 145 
cases, in which the tests gave different results, we found that the Wassermann 
result agreed with the clinical findings m 41 instances, while the Hinton test 
coincided in 82, and that theie were 22 cases in which the correctness of the 
reaction could not be pioved Thus, in the small percentage of cases where 
the tests failed to agree, the result of the Hinton test coincided with the 
clinical findings just tivice as many times as the Wassermann test 


Table I 
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TOTAL 

PER CEXT 
AGREEMENT 

Number of cases 
Number of tests 

14o 

10 

182i 

1020 

9 

9 

41 

54 

13 

25 

23 

48 

H 

28 

29 

mUtVt 



The cases wTie divided as follow's Gioup I, 1883 cases in which no clinical 
"\idcnce of sj’philis could be obtained, Group II, 215 cases of clinical syphilis 
ofs determmed by a positiie history or physical examination, Group III, 22 
11 ea so wwhich the climeal endence was insufBcient to exclude syphilis and who 
Tlie chairot be gotten back for follow up, classed as doubtful cases 

,1883 nonsyphilitics, the Wassermann was negative 1847 times, or in 
nt, and the Hinton 1851 times, or in 92 8 per cent The Wasser- 
i. It ^ " >s, as compared to 7 positive Hinton tests, and both 

u ns le source o i u^ cases There is, then, very little difference in this 

s rani w en a senes o < 1 .^^ leactions, the only vanation being a few less 

tempted to increase th^‘(gg^g 

the amount of light is however, the results aie more stiiking 

LmUsof ATOPY OF BioLooi^Qgj^yg ^ Qjjy q£ 215, whilc the Hinton test 

*Rcc<'i\c<] for pubiican-ilcvcn of the 215 eases might be considered as cured or 
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latent cases and legitimate misses for both tests, foi these 11 weie all early 
cases of syphilis winch had been treated intensively and had been serologically 
negative for some time This leaves ns with the conclusion that the 'Wassermann 
test was positive in 72 per cent of the cases of clinical syphilis (treated and 
untreated), wlule the Hinton test was positive in 89 7 per cent, and that there 
were 26 cases of syphibs winch the 'Wassermann would miss entirely, but only 
10 which would have been missed by the Hinton test 

The 'Wassermann reaction was doubtful 30 times in the presence of syphilio 
and 25 times in nonsyphilities, whereas the Hinton test was doubtful in 11 
syphilitics and in 25 nousyphihtics m this series a doubtful Wasser 
mann had just about an even cliance of oceurrmg with syphilis, while a doubt 
ful Hinton test two out ot three times occurred in nonluetics 


Tvbue II 
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HINTON + 
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HINTON ± 
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148 

184 

37 

21 

30 

11 

Nonsyphihtic Cases 

11 

7 

1847 
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25 

25 

Doubtful Oases 

1 

18 

34 

2 

7 

2 


Both the Wassermann and Hinton tests were positive in 145 cases One 
bundled and forty of this group were cases of proved syplulis, and the le 
maining 5 were oases who cbnically were suspected of sjphdis, but who have 
not returned for further stud} In every case in which a positive Wassermann 
was accompanied by a positive Hinton test, syphilis has been present, and 
this information alone would make the Hinton test invaluable as a supple 
mentary test lor s} phihs 

Both reactions were negative m 1825 cases Eighteen hundred and twelve 
of these, oi 99 per cent weio in patients who had no history or clinical evudence 
of syphilis Two cases of central nervous system syphibs under intensive treat 
ment gave negative blood reactions, as did the 11 cases referred to above as 
cured or latent cases of syphibs In only 2 cases out of 1825 did the combmed 
negative result occur with active syphibs, another fact which makes the con 
firmatory evidence of the Hinton test valuable 

There were 13 casts in which the Wassermann reaction was stronglj positiv t 
and the Hinton test nogatiic Eight of the 13 were obvionsl} false positive 
Wassermanns and have had subsequent negative reactions Of the remaining 
members of this group two were young marned women without a single sign 
or symptom of s}phibs, whose husbands were nonsyphibtie clinicall} and sero 
logicall} and whose cluldren w ere not luetic We are incbned to consider these 
women as nonluetic in spite of the fact that each has had three doubtful 
Wassermanns and two positive Wassermanns though they are being further 
studied to determine their true status One other case gave a histor} of a ques 
tionable sore, but is not available for further stud} Another case was one of 
active meningovascular s}’philis and was defimtel} a miss for the Hinton test 
A young, pregnant, single girl falls into this group with three doubtful Wasser 
manns and one positive Wassermann, but we do not as yet feel certain as to 
the presence or absence of S}-philis in this individual The outstanding fact in 
this group IS that, of the 13 cases with positive Wassermanns and negative 
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Hinton tests, eight, and piobably ten, eases were mistakes in the Wassermann, 
•wheicas the Hinton test was definiteH wrong only once and questionably in 
two instances 

Theic weic 41 eases where the Wassermann was negative and the Hinton 
positne Tweiiti of these weie definitely sjqihilis -which the Wassermann 
missed, and 16 of these 20 weie instances of the occasional negative and oc- 
casional positive W'hicli are often obtained duiing the course of late tieated 
s-splulis, cases appaieiitly not cuied ot their syphilis One other case gave a 
liistoij of a haid chancie wnth local tieatment only, and was missed entirely 
lij the Wassermann Anothei instance was that of a 56 year old woman with 
1 saddle nose, sabei tibiae, interstitial kciatitis, and a histoiy of snuffles and a 
lash as an infant, an untreated congenital luetic Another case had a gumma 
cliiucalh, -which lesponded piomptly to antiluetic tieatment and, though the 
Wassermaim has never been positive, the Hinton test was positive An old 
tieated case of tabes doisalis had also lepeatedly negative Wassermanns and 
positive Hintons Theie w'Cie seven cases in this group with falsely positive 
Hinton tests, as pioved by autopsy oi furthei eliiucal and seiologic study The 
lemaiiung 14 have not been available for fiiithei studv It is of inteiest that 
12 of these 14 are oier foitj-five vears of age and suggests that if they could 
be followed thej might be found to be old, “burned out” eases which the 
Wasscimanu misses, loi many of them haie sjmptoms which would be explained 
In syphilis 

Theie were 23 cases with doubtful Wassemann tests and positive Hinton 
tests and all w'eic cases of pioicd syphilis, except 4 cases of doubtful diagnosis 
On the othei hand, there weie 36 cases wuth doubtful Wasseimann tests but 
with negatne Hinton tests, and 28 of these were not luetic Five cases woth 
this lattei combination w'eie old tieated lueties, one wms an untreated asymp- 
tomatic siphilitic and one othei had tabes doisalis The positne or negative 
Hinton test, then, has been a quite accurate indication of the significance of a 
doubtful Wassennann 

The Hinton test was doubtful in 2 siphilitics wuth positive Wassermanns 
md 111 twenty-four noidueties and four luetics wuth negative Wassermanns 
Foul treated cases of sjpliilis had both tests letuin doubtful 

Studjiiig all these gioups, we found that the Wasseimann was collect in 
1995 cases and wrong in 48, while the Hinton test was coirect in 2034 cases 
and WTong in 20 This gnes an ciror of 2 3 per cent for the Wassermann, 
as compared to 1 3 per cent eiror for the Hinton test 

Taking the cases with positiic Hinton tests as a group, w'e found that we 
liad 191 cases of loiowm diagnosis and 18 doubtful cases Of the Imoivn cases 
which had a positive Hinton test, 96 4 per cent had syphilis and 3 6 per cent 
were nonsjqilulitic We can onh speculate upon which way the 18 doubtful 
cases would sinng these peicentages, but, from the large number of times that 
a positi-ie Hinton test in a doubtful case meant a history of syphilis upon 
further studi it is our impression that these figures would not be greatly 
altered On comparison with the Wassermann, we found that onlj" 93 per cent 
of 160 known cases in wluch a positive Wassermann occuried were syphilitic 
and the rest nonsi’philitic 
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There -vvere 1874 cases with ncgati\e Hinton tests, of which 98 6 per cent 
were nonluetic, 0 7 per cent were cured or latent cases, and 0 4 per cent were 
cases of sjphihs under active treatment Onlj one case was an active, untreated 
meningovascular sj^ilulitic Of 1880 cases m which the Wassermann was 
negative, 98 5 per cent were nonluetie, 0 7 per cent were cured or latent, and 
0 7 per cent were cases of syphilis under treatment There weie 3 untreated 
lases with clinical evidence of sj-plulis and negative 'W'assermanns The two 
tests thffei here onlj in having more cases of treated late sjphilis become 
Wassermann negative than became Hinton negative 

This bungs up the point whether the persistcntlj positive Hinton test in 
activelj ticated late sjpliilis is a real indication of the uneuied condition of a 
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patient ivliose Wassermaim has become negative, oi whether the Hinton test 
IS due to a condition of the blood which occurs in an individual who has or has 
had syphilis The fact that the actively treated primaiy and secondary cases, 
in which we feel more confident of cure, develop a negative Hinton as readily 
as a negatne Wassermann is against the latter assumption Time alone can 
tell us the tiue significance in the late cases, hut the fact that those eases of 
late sypluhs which we have seen develop negative Hinton tests have nearly 
always been those in whom cuie is more likely, and the fact that a few cases in 
vhich the Wassermann has been negative and the Hinton positive have later 
developed signs of activity, make us feel that the Hinton test may prove to be 
a moie accurate estimation than the Wassermann of the cure or airest of syphilis 

A striking feature of the glycerol-cholesterol test is its consistency It is 
veil known that the Wassermann test will vary in its degree of positivity from 
time to time without any treatment at aU Our experience with the Hinton 
test shows that, with only six exceptions in 2331 tests, the leading once estab- 
lished remained constant That is, the positive cases remained positive, unless 
influenced by long, intensive treatment, and the negative eases were persistently 
negative Table IH gives an idea of the marked difference m consistency 
of the tests 

In the seven cases of false positive Hinton tests, we found no definite 
association mth acute infection or with any disease, except for the fact that 
2 of the 7 cases veie instances of cerebral vascular accidents and 2 were cases 
of diabetes There was, however, among the erroneously positive and weakly 
positiie Wassermann reactions a large numbei ivith acute respiratory infection 
Thus, we found m this gioup three asthmatics during their acute exacerbations, 
one pneumonia, three acute upper lespiiatorv infections, one lung abscess, one 
bronchiectasis, and one pulmonary tubeiculosis Only one false positive Wasser- 
mann was obtained with jaundice and two with diabetes The remainder of 
the false positive and doubtful reactions weie in miscellaneous eonditions 

SUMMARY 

1 There were 2331 consecutive Wassermann and Hinton glyeerol-choles- 
terol precipitation reactions performed on 2120 patients 

2 Both tests agieed in 93 4 per cent of the cases, and in the 6 6 per cent 
where they disagreed the Hinton test was the one wluch agreed with the cluucal 
evidence two times out of three 

3 The Wassermann was positive in 72 per cent of the cases of treated and 
untreated clinical syphilis, while the Hinton was positive in 89 7 per cent of 
this group 

4 In all cases where both tests w’ere positue, the chnical diagnosis was 
sj-pluhs, and m 99 per cent of the cases where both were negative, there was 
no evidence of sypluhs 

5 Eleven false positiie Wassermann reactions were obtamed, largely in 
cases of acute lespiratory tract infection, in which the Hinton test was con- 
sistentlj negatne, and onlv 7 false positive Hinton tests were obtained 

6 The result of the Hinton test was an accurate indication of the signif- 
icance of the doubtful Wassermann reaction. 
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7 The Hinton test was verj much more consistent in its reading in the 
individual case than was the Wassennann 

8 In this senes, the eiror in the Wassermann results nas 2 3 per cent, as 
compared to 1 3 per cent in the Hinton test 

CONCLUSIONS 

1 In this senes of 2120 consecutive eases, the Hinton Glycerol Cholesterol 
Precipitation test has agreed with the clinical evidence in moic cases than the 
■Wassermann reaction. 

2 An adequate serologic e\amination for sj philis should include the Hinton 
test 
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A METHOD FOR DETERMINING THE LENGTH OP THE FEMORAL 
NERVE, AND THE LENGTH OP THE REFLEX ARC INVOLVED 
IN THE KNEE JERK IN THE DOG* 


Bt E M MacEwen M D AND W W Tuttle Ph D Iowa Citt, Iowa 


T he structure of the arc imolvcd in the ‘knee jerk ’ reflex has been and 
still IS the subject of many conflicting statements The arguments, pro and 
con, have for the most part revolved around the conduction time invoh ed in this 
reflex Data for measuring this arc are laclang since no exact method was avail 
able for determining the length of the femoral nerve In an attempt to obtain 
exact data on this, the antenor femoral nerves were measured in nineteen 
cadavers, from the superficial ongin of the motor rootlets to the motor pomt 
in the rectus femons muscle During this work it was found that the length of 
this nerve coriespondcd very closely to the distance from the anterosupenor 
spine of the ilium to the upper border of the patella The motor point was 
also found to lie at a mid point between these two landmarks Tuttle and 
MacEwen (1928) 

The results obtained from the use of these data on the human, were so 
satisfactory that it was deemed worth while to apply them to some laboratory 
animal 'The dog was selected partly because of its almost umversal use, but 
mainly because the great range in size of this animal afforded ample test for 
the data 

methods 

A prehminary experiment was performed on three dogs The anterior 
femoral nerve on each side was carefully worked out Starting where it emerged 
from the psoas major muscle the nerve was traced back to its intervertebral 

From the Department of Anatomy and Department of Physlolosy Unlverelly of Iowa. 
Received for publication June 23 1928 
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foramina The hraneh to the rectus femoris muscle was isolated and traced to 
its termination A laminectomy was done and the loots traced back to their 
superficial origin It was found that by carefully cutting away pedicles, the 
roots could be brought into almost a straight bne with the main tiunk of the 
nenc The branch to the rectus femoris muscle leaves the mam trunk shortly 
aftei it emerges from the psoas major muscle This is about a centimeter be- 
low the level of the inguinal ligament The branch then turns laterally at 
almost a right angle and is accompanied by the vasculai supply to the upper 
part of the muscle In its course it passes beneath the sartorius to the septum 
between this muscle and the rectus femoris In this septum it breaks up into 
three di\isions superior, middle, and inferior Each dinsion appears to pass 
to eoi responding one-third of the lectus femoris muscle They enter the deep 
surface of the muscle and immediately break up into a number of smallei 
branches In all cases the middle division entered the muscle belly of the rectus 
femoris at a point w^hich varied from a distance half wmy between the antero- 
supeiioi spine of the ilium and the superior margin of the patella to three and 
one-half cm proximal to this point As compared with the human, the motor 
point in the dog cannot be so aceuiately found WTithout resorting to stimulation 
Because the termination of this middle branch seemed to correspond so closely 
to the motor point found foi the human, it ivas called the motor point for the 
dog’s rectus femoris muscle 

Under ether anesthesia, the rectus femoiis and saitoiius muscles were re- 
tracted in two dogs Each division of the femoral nene to the rectus femoris 
was isolated and stimulated directlj’’ T\Tien the electiodes were placed on the 
middle dmsion, a maximal contraction of the entire muscle wms obtained The 
same stimulus applied to the upper and lower divisions lesulted in little or no 
contraction When the electrode was applied to the outer surface of the 
muscle, 01 ei the points of distribution of each division, similar results iveie 
obtained This substantiated our idea that the entrance of the middle division 
lepresented the true motor point 

Fii e dogs w ere placed undei ether anesthesia, the hair shaved off, the 
electrode applied to the skin o\er the rectus femoris muscle, successively fiom 
origin to tendon of insertion In all of these, w^hen the electrode wms applied 
o%er a point on the skin about a centimeter aboie the mid-distanee between 
the anterior limit of the crest of the ilium and the upper border of the patella, 
a powerful contraction of the entire muscle was obsen'ed 

In Mew of the aboie facts we felt justified in considering the termination 
of the middle branch as the motor point In addition it corresponds in relatu c 
position to that obsened in the human 

In ten dogs the distance from the anterosuperior spine on the crest of the 
ilium to the upper border of the patella was measured ivitli the leg in extension 
The distance to the motor point as above established was also recorded A com- 
pkte exposure of the anterior femoral nerve was made on both sides In order 
to get the middle branch to the rectus femoris muscle in a straight line with the 
mam trunk and exposed roots, the sartorius and rectus femoris muscles were 
icfiectcd down from their origins We were thus able to get the entire nerve. 
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from the origin of the motor rootlets of the fourth lumbar, to the motor 
point in the rectus femons muscle in a straight line 

Tabic I sho^vs the measurements obtained and a comparison between the 
length of the femoral neiwc and the distance between the anterior limit of tlic 
crest of the ilium and the upper bolder of the patella 

SUMMARl 

The dogs used wcie all adults In size thej ^arled from large collies to 
small fox teriicrs Inasmuch ns the data obtained were so uniform it was 
deemed unnecessary to extend the senes 

Table I 


A Comparison of the Lenotii op the Iemoral Ner\'e ■^^mI the Distance From the 
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In twelve dogs, the data arc comparable to those foiuid for the intact human 
and warrant similar conclusions as follows 

1 The length of the femoral ncr\c from its supeificial origin in the cord 
to its end plate in the lectus femons muscle is equal to the distance from the 
anterosupenor spine of the ilium to the supcnoi bordei of the patella 

2 The motor point of the rectus femons muscle in the dog is not constant 
ns in the case of the human In most cases it is proximal to the middle of the 
muscle and can be located accurately only b\ the method of stimulation 

3 The length of the reflex arc imohed in the knee jerk of the dog is dctci 
mined by doubling the distance from the anterosupenor spine of the ilmm to 
the supciior margin of the patella and adding to this the distance from the 
point of stimulation to the motor point of the femoral nerve in the rectus femons 
muscle 
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THE USE OP BUFPEE CITRATE SOLUTION AS A DILUENT AND 
PRESERVATIVE FOR RED BLOOD CELLS^ 


By Lester J Schultz, Ph D , New York 


A fter observation of the effect of a buffered citrate solution, as used by 
lDi Benjanun Jablons^ upon the red blood corpuscles after intravenous in- 
jection, it occurred to me to study the properties of the same solution as a 
laboiatoi'j agent for dilution and preseiiation of red blood cells The follow- 
ing IS a brief lesume of the studies and obsersmtions along this line 

It V as observed that ivhole blood taken from the vein and mixed with this 
solution m vaijnng propoitions fiom that of equal parts to a concentration of 
1 to 200 faded to show any appreciable effect on either the red or white ceU 
components of the blood After eight weeks exposure at room temperature 
in this solution, there was no evidence of any disintegration of the red cells 
or anj^ appreciable change in the white cells The fact that no chemical change 
takes place in the protein molecule of either the red or white blood cells, is 
pio\ed by the following observation 

The addition of a 1 per cent solution of phenol red to the solution con- 
taining the blood, even after eight weelis exposure and contact at room tempera- 
ture, showed no change in the Ph oi hydrogen-ion concentration of the solution 
containing tlie blood It was also found that blood cell counts did not vary 
after a lapse of eight weelvs, excepting for the permissible error due to the 
personal equation The composition of the solution is as follows 


Sodium Citrate 20 grams 

Dibasic Potassium Phosphate 2 grams 

Sodium Chloride 3 grams 

Doubly distilled water 1000 grams 


The Ph should be appioximately 7 7 It has also been found that where 
it IS desirable to make counts of the white blood cells, that the addition of 
methj lene blue is somewhat of a alue This dye when exposed to room tempera- 
tuie for eight veelvs, hoveiei, fades somewhat although the blood cells them- 
selves retain then coloi Examination of the blood after eight weeks contact 
with this solution at loom tempeiatuic, shows the red cells to be unaffected and 
the vhite cells completely impregnated with the dye 


•Recohed lor publication April 12 192S 
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THE PHENOMENON OF ALCOHOLIC ANTIGEN PRECIPITATION IN 
LUETIC SERUMS* 


By B S Lewne, Ph D , Washinotos, D C 


D ORDET and Gengou* published a paper in 1901, the purpose of which was 
to prove the functional unity of complement Wassermann, Neisser and 
Bruok aptly utilized the principle of the unity of complement in the diag 
nosis of syphihs in inoculated monkeys Later, in association with Schucht,* 
the same authors extended their new method for the diagnosis of syphilis 
to human beings Following the discovery of these authors, Michaelis* de 
scnbed a precipitation reaction for the diagnosis of syphihs in which he 
used serum, a watery extract of syphilitic liver, and normal saline He con 
sidered the reaction specific, believing, as did all serologists of his time, that 
the syphilitic hver extract contained the specific antigen 

Numerous modifications and new precipitation procedures for the diag 
nosis of syphilis have since been proposed Not nntil recently, however, 
have any of them proved of sufficient value to be generally adopted Kahn' 
had demonstrated that by paying heed to certain fundamental conditions, 
the precipitation of alcoholic antigen with a syphilitic serum could be made 
to serve the same purpose as does the Wassermann reaction 

The value of the laboratory procedure for the diagnosis of syphihs, 
whether by the complement-fixation or by alcoholic antigen precipitation, has 
been established empirically The tests, therefore, must still be looked upon 
as mere adjuncts to the climcal diagnosis of any case under consideration 
Nevertheless, sound theoretical reasomng must underhe such laboratory pro 
cedures, if the chmoian is to depend upon them at aU The gross or basic 
prmciples of the 'Wassermann reaction are at present understood Antibody, 
by attaching itself to the alcohohe antigen, sensitizes it, enabling comple 
ment to come into play and to complete the formation of the antigen antibody 
complement complex The phenomenon of antigen precipitation, however, 
has remained unexplained It is true, as mentioned above, that JLohaelis, 
as far back as 1907, expressed his behef in the specificity of the reaction, and 
that Meineoke' tried to show that m his third modification of antigen pre 
oipitation he was dealing with a phenomenon similar to complement fixation 
Yet, neither offered definite experimental proof in support of their beliefs 
Jacob (Else)' added complement and the hemolybc system to the com 
pleted Sachs Georgi test, and has concluded from the results obtained that 
the Wassermann and the Sachs Georgi reactions are essentially the same 
Received for publication Julj 17 1B'’S 
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Ho\\e%er, the author failed to account foi the disagreements in the results 
obtained bt such a proceduie of eAperimentatiou 

Kahn® had studied the identity of his antigenic piecipitate and of com- 
plement fixing substances by a similai procedure Such a piocedure for the 
studi of the tno reactions is consideied us inappropriate, and the le- 
sults inconclusive Theie is, in the first place, a certain percentage of dis- 
agi cement eases nliieh call for an explanation In addition, the exjieiiments 
shon nieieh that the tno leactions are coincidental in a large peicentage 
of cases, but fail to shon analjticallv that tlie tactois undeilying the two 
leactious aie the same 

JacobstahP showed tliat the piecipitate produced by the precipitation 
leaction fixes complement, and that the supernatant fluid, if fiee from sedi- 
ment, does not fix complement Prom this he inf ei red the identitj of 
luetic precipitins with complement fixing substances 

Keining,^" on the other hand, having made a compaiative studj of the 
results obtained by the Sachs-Geoigi piecipitation and by the complement- 
fixation piocedures, found that fiequently a positii'e Sachs-Georgi yields a 
iiegatne superimposed "Wassermanu, whereas, on the other hand, a negative 
yaehs-Geoigi mat result in a positne Wassermanu He, therefore, came to 
the conclusion that the antigen precipitation and complement-fixation reac- 
tions depend upon difterent serum constituents 

On the basis of discrepancies in the lesults obtained bi the Kahn precipi- 
tation and bj the complement fixation proceduies, Kildufl;e“ also suggests a 
difference eithei in the mechanism oi in the substances involved in the two 
diagnostic piocedures 

Xot until the true nature of the antigen precipitation by luetic serum 
IS Mell established, mil it be possible to intelligently discuss the results of 
the precipitation and of the complement fixation on a comparative basis 
With a new to obtaining first hand information on the subject undei con- 
sideration, I liaie made seieial senes of elaborate experiments described herein 
A numbei of seiums liaie been tested bj the follomng three methods 
(1) U S Yeteians’ Bmeau'=, (2) Kolraei”, (3) Kahn” The racks contain- 
ing the Kahn tests of the serums which proved positive by the three tests 
mentioned weie propeih marked and placed in the ice box overnight They 
were subieeted to prolonged centiifugation in order to throw down the pre- 
cipitates The supernatant diluted serums weie poured off into another set 
of tubes marked to correspond with the original The tw o sets of the tubes 
were placed into separate racks marked “P,” for precipitate, and “S” for 
supernatant fluid To each tube of the “P” set, one mil of 0 85 per cent 
saline was added, and the precipitates resuspended by agitation The con- 
tents of the tubes of both sets were tested by the complement-fixation pro- 
cedure It was found that the complement remained free in the supernatant 
fluids, but was completely fixed bj the precipitates This was in agreement 
mth the results of Jacobstahl 

From a consideration of the luiown sero-immunologic principles, comple- 
ment fixation and resulting inhibition of hemohsis occur only in the union 
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of antigen with antibody And since onij one bind of antibody is capable of 
uniting with the same antigen, the expeninent affords reason to suspect that 
the precipitation of the antigen was caused by the antibody present in the 
serologically posltl^c serums 

In the abo\e experiments some of the supernatant fluids containing the 
serum remained in association with the sedimented precipitates To eUminate 
the influence which might have been exerted bj the traces of serum upon the 
fixation of the complement a set of positive serums had been treated as de 
senbed above The sedimented antigenic precipitates, then, had been washed 
with saline and centrifuged This step had to be eairied out with extreme 
caution Washing the sediment with saline maj cause it to become resus 
pended in the wash saline in an inseparable condition The tubes contaimng 
the sediment, the wash solution, and the original supernatant fluid were tested 
by the complement fixation procedure Complete fixation of the complement 
was manifest in the tubes containing the washed precipitate and complete 
liemoljSLS in the tubes containing the original supernatant fluid and wash 
sahue The fixation of complement in tlie tubes contaimng the sediment in 
the fiist experiment, therefore was not due to the presence in those tubes of 
traces of the positive serum It was caused bj the absorption of the comple 
nient bv the sedimented antigen antibodv complex 

The results of the above experiment demonstrate that alcoholic antigen 
IS precipitated bj so called positiv e serums as a consequence of the formation 
of an antigen antibodj complex which is capable of absorbing complement 
Since, as stated above, the antigen used in the complement fixation tests was 
prepared practicallj the same way as the antigen used in connection with the 
preeipitation tests it follows that the antibody involved in the antigen pre 
oipitation reaction is identical with the antibodj concerned in the Wasser 
mann leaction It appears valid, therefore to conclude that antigen preeipi 
tatiou demonstrates the same immunologic state of the serum tested as does 
complement fixation 

Similar results bj the use of a similar procedure were obtained by 
Stuhmer and Merzweiler’ in connection with a studj made bj the authors 
on the Sachs Georgi and the Wassermann reactions They concluded, as a 
result of their experiments, that contran to the opinion of Keinmg,'” “dis 
lipoidizatiou” IS not the faotoi which inactivates the ‘reagin ” but that the 
reagin is removed from the serum extract mixture bj the antigenic precipitate 

In a critical discussion on the validity of testing the antigenic precipi 
tates by procedures similar to those used bj ns and other investigators and 
of the conclusions drawn from the results obtained Kafka*' concludes that 
such experiments do not demonstrate a fixation of complement in the same 
sense as it is understood to occur m the Wassermann reaction, but that a 
purely physical destruction of the complement, incident to its adsorption bv 
the suspended precipitate, takes place Bothman" had used barium sulphate 
and copper hydroxide in saline solution, and bj appropriate precipitation and 
dilution suspended them so that agglntinosoopicaJly they resembled a straight 
Sachs Georgi reaction He found that such precipitates fixed complement. 
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while the filtrates did not fix complement He concluded, therefore, that the 
hemolytic inhibition caused by the precipitated serum-extract mixtures indi- 
cated no specific complement fixation Like Kafka, he considered that such 
inhibition was due to the phj'sical destruction of the complement caused by 
its adsorption by the maeroscopic piecipitate 

The error of Eothman’s conclusion evidentlj arises from the fact that 
he deals in his experiments with strictly nonspecific precipitates However, 
to prove his and Kafka’s errors, experimentation was required In connection 
with the study of the principles controlling alcoholic antigen precipitation, I 
have found the following When cholestennized alcoholic antigen is precipitated 
with an equal volume of 0 85 per cent salt solution, placed in proper quantities 
into serologic tubes, followed by 0 15 c c of seinim, shaken for three to five 
minutes, as prescribed by Kahn, and then 1 0 c c of distilled water instead 
of saline is again added, the tubes shaken, and allowed to rest overnight, the 
alcoholic cholestennized antigen is precipitated from the negative as well 
as from the positive serums By centrifugation the removal of the super- 
natant fluids IS accomplished with ease and completeness 

Having established the constancy of the phenomenon just described, the 
following sets of experiments were earned out Negative and positive serums 
were subjected to reaction with antigen as per the Kahn procedure The 
antigen was, then, precipitated out with distilled water as described above 
The tubes were allowed to stand overnight in the ice box The following 
dav, they were thoroughly centrifuged, and the supernatant fluid removed 
from the sediments To the tubes containing the supernatant fluids, 8 5 per 
cent saline was added to the extent of 0 1 c c per 1 0 c c of distilled water, 
to restore the original tonicity The tubes containing the precipitates and 
the supernatant fluids, then, had been tested for complement fixation No 
complement was absorbed by any of the supernatant fluids nor by the pre- 
cipitates obtained from the negative serums 

In another set, a numbei of negative serums were treated with choles- 
tennized alcoholic antigen exactly as described above After having sepa- 
rated the precipitates from the supernatant fluids, one-half of the precipitates 
nere resuspended m 0 85 per cent sabne, while to the piecipitates of the other 
half appropriate quantities of a number of positive serums were added 
The tubes were well shaken for three to five minutes, and the cholestennized 
antigen reprecipitatcd from the positive serums with distilled water The 
sediments thus obtained were again separated from the supernatant fluids 
After proper adjustment for tonicity, all the supernatant fluids and the 
precipitates had been tested for complement fixability The complement 
remained free in all the tubes containing the supernatant fluids as well as in 
the tubes containing the precipitates obtained from the negative serums which 
had not been subjected to any further treatment The complement was 
completely fixed bv the precipitates originally obtained from the negative 
serums and later treated with positive serums 

The results of these sets of experiments show conclusively that the mere 
physical condition of the antigenic precipitate does not sensitize it to the 
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absorption of complement Only m the union with syphilitic antibody does 
the precipitated antigen fix complement 

To further substantiate this eonelnsion, the folloiving experiment was 
carried out AOS per cent alcohobc solution of pure cholesterol was pre 
pared Two mil of this solution ii ere mixed mth an equal volume of 0 85 
per cent saline A floeculent precipitate resulted Five hundredths e c of 
the cholesterol saline mixture was placed into each of a series of serologic 
tubes Fifteen hundredths c c of each of a number of positive and of nega 
tive serums, then, had been placed into the tubes, and the racks well shaken 
for three to five minutes One mil of distilled water, then, was added to 
each tube, the racks again shaken and left stand m the ice box overnight 
The following daj the tubes ii ere centrifuged, the supernatant fiuids removed 
from the precipitates, and after proper adjustment for tonicity, the super 
natant fluids and the precipitates had been tested for complement fixation 

The complement remained free in the tubes containing the supernatant 
fiuids from the negatii e serums and in the tubes containing the precipitates 
from both, the negative as well as the positive serums The complement was 
completely fixed in the tubes containing the supernatant fluids obtained from 
the positive serums The above experiments vividly show that nonspecific 
floeculent colloidal precipitates obtained fiom either positive or negative 
serums do not fix complement, because they do not remove with them the 
luetic antibodj from the positive serums It is, therefore, vabd to conclude 
that the precipitates yielded by the Kahn positive serums, possessing com 
plement fixing properties, represent the antigen antibody complex Further 
more, since the removal of the precipitates renders the supernatant fiuids 
Wassermann negative it is bkewise valid to infer that the same antibody that 
IS responsible for the fixation of the complement in the Wassermann reaebon, 
IS responsible for the precipitation of anbgen bj the Kahn and other precipi 
tation procedures 

CONCLUSIONS 

1 The phenomenon of antigen precipitation in the Kahn and in similar 
reactions is a manifestation of the formation of an antigen antibody complex 

2 The same antibody that is concerned in the complement fixation test 
IS responsible for the phenomenon of anbgen precipitation in luetic serums 

3 Antigen precipitation in syphilis, therefore, is a direct mamfestabon 
of the first step of the Wassermann reaebon, namely of the union of alcohobc 
antigen with the luetic anbbody 

4 The difference in the results obtained by the various complement fixa 
bon and antigen precipitation procedures, therefore, is not due to any dif 
ferenoe in the prmciples upon which the reacbons depend or of the primary 
substances involved It is the difference in the coneentration of the complex 
reagents used, a factor which profoundly affects the balance of the colloidal 
system under study, that causes the discrepancies 

This phase of luebo serology will form the subject matter of a following 
paper 
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AN ALKALI RESISTANT STOPCOCK-*' 


B\ F C Kocu, Ph D , CiiiCALo 


S TOPCOCKS made of Llack, hatd lubbei bate been used in glass burettes 
containing 10 per cent and 40 per cent sodium hvdi oxide respectively and 
hax'e been found satisfactory in ex'eiy lespeet There never lias been any indi- 
cation of the stopcocks sticking or any suggestion of developing leaks Such 
stopcocks are relatively easily prepared on the usual lathe equipment found 
in laboratory shops 


•From the Department of Phi siological Chemlstn. The Unneisiti of Chicago 
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A NEW SET OF POTA&SlLni BICHROMATE &TANBAEDS FOR 
DETERMINATION OF THE ICTERUS INDEX* 


Bi Chablejs C Fabauauoh vnd Grace JIedes AIinneapolis Minn 


I ‘HERE IS a growing conMction ainoiio those concerned nitli the estimation 
of quantitatiie sanations in serum bilirubin, tliat the determmation of 
the icterus index offers *1 more satisfactori method than the more laborious 
and less accurate quantitative modification of the van den Bergh * 

The determination of the icli rus index as originally i\ orked out bj 
Meulengracht, iias atc-oiiiiilislied b\ dilution of the plasma until it matched 
a oiien standaid consisting of a 1 to 10 000 aqueous solution of potassium 
bichromate 

A numbei of modifications of tins method haie been made bj other ivork 
ers The most nidelv usid modification seems to be that in uhich the color 
comparison is made in an ordinari colorimeter The same standard (1 10,000 
solution of potassium bichi ornate) is used The serum is diluted nith physio 
logic salt solution until it iiearh matches the standard, the colorimetric read 

mg IS made, and the factor multiplied ha the dilution 

uni noun reading 

This method can be emploaed oiila in laboratories where colorimeters are 
available, and it has the disadvantage that at least 5 c c of serum are needed 
to make a readmg 

A more satisfactory method is that proposed bj Murpha’ in aahich a 
senes of test tubes are used filled avith bichromate solutions, the concentrations 
of avliich are as folloavs 1 2 5, 10 15 20 25 50 75 and 100 parts of potas 
Slum bichromate in 10,000 parts of aaater corresponding to indices of 1, 2, 

5 100 A quantitj of serum is placed in a similar glass tube and ba 

comparison its index aalne is determined avitliout dilution 

There are tavo aveaknesses in this method The first is that it attempts to 
cover the avhole range of index values in a single senes and leaves too large 
gaps betaveen the tubes For instance it is generallj agreed that the serum 
of normal persons giaes an index value of 4 to 6 and that when skin icterus 
becomes just visible, the reading is 15 The range between these two values 
5 to 15, has been designated as that of “latent jaundice ” Obaiouslj it is in 
this range that icterus index readings are most a aluable The series of stand 
ards as arranged by Murphy gives only a single value witlun this range, and 
IS therefore not adapted for quantitative estimations the first standard above 
the normal being 100 per cent greater than normal 

The second weakness of the Mnrphj method lies in the fact that in the 
standards of highest concentration the vellow color becomes so intense that 
variations are difficult to observe and the more nearla the color approaches 
saturation, the greater the error In a senes of investigations earned out in 

Prom the Sledlcal Sen.ice of the University Ho pital Minneapolis 
BeceHed for publication Julj 21 
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If desired, an attachment may be added for refilling the apparatus -without 
dismantling it A mercury leYcling bulb is connected with a Y-tube, one arm 
of which passes through the rubber stopper to the bottom of B By lowering 
the levebng bulb the mercury is siphoned fiom B and at the same time A is 
lefilled with the injection fluid by drawing it in thiough Z The second arm 
of the Y-tube fiom the meicuiy leveling bulb may be fused to the burette just 
above the stopcock and used for refilling the burette with mercury During 
the injection both arms of the Y-tube aie of eouise closed With such an 



attachment the system resembles the Trendelenburg apparatus for recording 
blood pressure 

The use of bottle B and of parafSn oil is merely for the purpose of pre- 
venting the injection fluid from coming in contact with mercury If such is 
considered unimportant the mercury may be allowed to drop directly into A 
with tubing Z passing only to the loivei surface of the stopper 

The advantages of the system are its simplicity, the slow constant rate of 
injection possible, and the ease with which the rate may be varied 



DEPARTMENT OF REVIEWS AND ABSTRACIS 


Robert A. Kilduffe MD, Abstract Editor 


LABORATORY TECHNIC 

QASTBIC TTIiOER The Acid Test In Gastric and Duodenal Ulcer Palmer W L J A 

M A 88 1778, 1927 

The test that has been evolved is conducted as follows If it is to be made at 
a time when the stomach la thought to contain food this should be removed through 
an Ewald tube A Eohfuss tube is then swallowed by the patient, and suction is made 
on the syringe in order to mate sure that the stomach is completely empty Any ulcer 
distress that may have been present is usually gone by this time If distress contmaes, 
the stomach may be washed through the Hehfnss tube, plain water or alhaline solutions 
being used As a rule emptying the stomach is sufficient in itself to relieve the pam, 
although in cases with a rapid and high grade gastric secretion, repeated emptyings 
may be necessary Distress that cannot be rebevod by emptying tho stomach or by 
continued alkalization o\er a period of an hour is almost never ulcer distress When 
the patient is free from distress and the stomach empty one proceeds to the test and 
introduces through the tube 200 c c of 0 5 per cent hydrochloric acid (This may be 
made up approximately by using 15 c e of concentrated hydrochloric acid i e , from 35 4 
to 37 5 per cent, to 1,100 cc of tap water) If no pain des clops another 200 cc is 
given thirty minutes later, followed, if necessary, by a third 200 c c at the end of the 
hour, making a total of GOO c c The period of observation js usually an hour and a 
half, and if tho patient s typical distress is not reproduced during this time the test 
IS considered negative If distress does arise it is relieved as soon as is deemed de 
sirable by emptying the stomach 

Tho patient should be told merely that he is to keep the observer Informed of the 
appearance or disappearance of his typical distress Ho should not be told that the 
acid is likely to produce pain 

The *‘acid test” under the proper conditions, is usually positive m cases of gastric 
and duodenal ulcer, and in certain cases of gostnc carcinoma 

A negative test does not necessarily exclude tho presence of these lesions 

The test has been negative in all cases studied o far which did not involve an 
ulcerative lesion of the stomach or adjacent duodenum (or jejunum m case of gastro 
jejunal ulcers) 

The tost IS not infallible, but when properly done it possesses a high degree of 
reliability 

During tho course of treatment the test is of value in that when persistently 
positive It betokens, in my experience a persistently open nicer, whereas an invariably 
negative test la compatible with, but not necessarily indicative of healing 

AMEBIASIS The Value of Cultural Methods in Surveys for Parasitic Amebae of Man, 

Craig 0 r and St John J H. Am J Trop Mod 7 No 1, 39, 1927 

This survey, m which 71 individuals wore examined, demonstrates that cultural 
methods are superior, for diagnostic purposes, to either tho sedimentation method or the 
direct examination of the feces, when only ono microscopic preparation is examined, 

Tlie survey demonstrates that the Locke scrum medium gave a larger percentage 
of positive results than did any of the other methods employed and that neither coagu 
lated ogg nor a solid substratum of any kind is necessary for success in surveys for the 
intestinal amebae 

Tho successful results with a medium composed of seven parts of normal salt 
solution and ono part of inactivated human blood serum demonstrate that none of the 
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RAPID AND ACCURATE BLOOD CHEMISTRY DETERMINATIONS* 


By W G Gamble, Je , M D , Charleston, S C 

B lood chemistry determinations are now part of the routine laboratory 
procedures This has increased the work of the laboratorj personnel with- 
out materially increasing its numerical stiength Hospitals and physicians 
request emergency blood chemistiy deteiminations, such as, blood sugars, and 



Fiff 1 


they desire reports in the shoitest possible time These determinations aie 
at best time consuming, and especially is this so when a number of specimens 
are submitted 

Fig 1 represents a device which may not be new, but as far as I know 
it has not been pictured It is especially adaptable to the Folin-Wu methods 
and decreases the time element on single, as well as on numerous specimens 

•Receded for publication Julj 24 1928 
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A NOTE ON THE INTEAPERITONEAL METHOD OP INDUCING 
ANESTHESIA WITH BARBITAL Na IN THE DOG* 


Br C A Johnson,! Cbicaqo, III 


T N 1922 Parsons and Tatum' described the oral use of barbital as an anes 
^ thetic agent for dogs Since that time Pearoy and Weaver- indicated and 
discussed the larious methods of indueing anesthesia with this drug and some 
of its derivatives 

For the past two years we have used harhital Na as an anesthetic in acute 
dog experiments and have found it very satisfactory when given by the 
intrapentoneal route in similar doses suggested by Pearey and Weaver (250 
mg per K ) In most cases anesthesia occurred in from fifteen to thirty 
minutes until suddenly we had a great number of failures, i e , with the same 
doses per K body weight, anesthesia would not occur for several hours if 
at all 

At first we attributed these failures to the drug being of poor quality 
and this led us to obtain another preparation from a different drug house 
Using this, we still continued to have poor results It then occurred to us 
that the site of injection had been changed In the successful cases the upper 
abdominal quadrants had been used for injection while in the unsnccessful 
ones we had used the lower quadrants Further observations as indicated in 
Table I which contains the more or less quantitative data m support of the 
contention 

Table I 


WT or 

AKIMMj 

AIIOXJKT or 

ORUG PER r 

! SITE or INJECTION 

ANESTirBSIA IN 

15 K 


Just belotv the Xiphoid 

26 minutes 

11 K 


Just below the Xiphoid 

24 minutes 

15 E 


Just below the Xiphoid 

1C minutes 

15 K 


Right lower quadrant 

2 Hours and 16 mm 

11 K 

250 mp 

Loft lower quadrant 

1 1 Hour and 42 min 


It has been stated and observed clinically that absorption from the upper 
abdominal cavity is more rapid We can interpret these data on the basis of 
a more rapid absorption by the visceral and parietal peritoneum of the upper 
abdominal cavity 

We have written this note, hoping that the suggestion for the adminis 
tration gnen above ivill save time and prevent disappointment of those in 
vestigators who wish to use the intrapentoneal method of inducing a satis 
factory -anesthesia with barbital Na 


1 Tatum and Parsons 

2 Pearey and Weaver 
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RAPID AND ACCURATE BLOOD CHEMISTRY DETERMINATIONS* 


By W G Gamble, Jr , M D , Charleston, S C 


B lood chemistry determinations are now part of the routine laboratory 
procedures This has increased the work of the laboratorj personnel with- 
out materially increasing its numerical stiength Hospitals and physicians 
request emergency hlood chemistiy deteiminations, such as, blood sugars, and 
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they desire reports in the shoitest possible time These determinations aie 
at best time consuming, and especially is this so when a number of specimens 
are submitted 

Fig 1 represents a device which may not he new, but as far as I know 
it has not been pictured It is especially adaptable to the Folin-Wu methods 
and decreases the time element on single, as well as on numerous specimens 
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V SIMPLE ‘METHOD FOR SLOM INTKAM.NOUS INJECTIONS 
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Each apparatus cousistB of a tv\o gallon jug connected by a siphon glass tubing and 
suitable pinchcocks, to an automatic rcfillable burette of 50 c c capacity graduated ac 
curatclj to 01 c c All air rents arc protected by trap tubes containing soda lime The 
other details are self evident For blood sugar determinations a battery of five is used 
First, Container of distilled water Second, 10 per cent sodium tungstate Third, 2/3 
sulphuric acid Fourth, Folin copper tartrate solution Fifth Folm molybdate acid solu 
tion Others for Ncsslcr’s solution etc, ma> be added so this method may be used in other 
chemical detemunations, for in our hands, it has proved rcadilj adaptable 

Slow pipetting IS avoided and rapid precipitation accomphslied "We find 
it possible to complete blood sugar determinations in tiientj five minutes 

This method has been checked repeatedh and the results are praotioallj 
the same 


A SIMPLE METHOD FOR SLOW INTRAVENOUS INJECTIONS* 


Bi Ralph G Smith jM D t avd Waltlu L Gower, hi A, Chicvgo, III 


I N LABORATORY w ork it is sometimes desired to make continuous ultra 
venous injections at a veiv slow rate For this purpose the apparatus 
described below has been adopted with satisfaetoi’j results Bj usmg the 
passage of mercurj through a stopcocl as the controlling factor it is possible 
to attain a much slower rate than bv the diiect injection of an agueous solu 
tion from a burette Bj the method to be described the injection may bo 
slowed toaratoofloo intw enty minutes 

Pig 1 shows the essential features of the apparatus It consists of a 
burette with a stopcock and two similar bottles, A and B, of such a size that 
one wiU contain the v olume of the fluid to he injected Thej are assembled 
with bored rubber stoppeis and tubing as leprcsented in tlie diagram In 
preparation for use A is filled with the solution to he injected B with paraffin 
oil, and the huiette with mereui-j The mercury is allowed to drop into B 
thus displacing the oil through X into A Air bubbles are driven from B in 
front of the oil and are forced from the sjstem thiough Y which remains open 
while Z IS closed On closing Y and opening Z, which is connected with a 
lij'podermic needle, the injection fiuid is forced from the latter at the desired 
rate which is contiolled b> the burette stopcocl The volume of fluid injected 
IS determined bj the fall of mercury in the burette As the injection proceeds 
the rate will he somewhat slowed by such a fall, due to a decrease m pressure 
Tins, of course, maj he rectified by readjusting the stopcock or by refilling the 
burette at frequent intervals However if it is essential that the rate remains 
constant throughout, mercury maj he allowed to drop from a second burette 
into the fiist burette at such a rate that the level in the latter remains prac 
tieally constant The v olume of fluid injected is then determined by reading 
botli burettes 


From the Laboratorj of PharmacoloR The Univeraltj of Chicaeo Chicago IlllnoU 
Received for publication September 9 19 8 
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B lood chemistiy determinations are now part of the routine laboratory 
procedures This has increased the woik of the laboratory personnel with- 
out materially increasing its numerical strength Hospitals and physicians 
request emergency blood chemistrj'^ determinations, such as, blood sugars, and 
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they desire reports in the shoitest possible time These determinations aie 
at best time consuming, and especially is this so when a number of specimens 
are submitted 

Pig 1 represents a deiuee which may not be neiv, but as far as I know 
it has not been pictured It is especially adaptable to the Polm-Wu methods 
and decreases the time element on single, as u ell as on numerous specimens 
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Robert A Kilduffe, M D , Abstract Editor 


LABORATORY TECHNIC 

(GASTRIC ULCER The Acid Test in Gastric and Duodenal Ulcer Palmer 'W L J A 

M. A 88 1778, 1927 

The test that has been evolved js conducted as follows If it is to be made at 
a time when the stomach la thought to contain food, this should be removed through 
an Ewald tube A Rehfuas tube is then swallowed by the patient, and suction is made 
on the syringe in order to make sure that the stomach is completely empty Any ulcer 
distress that may have been present is usually gone by this time If distress continues 
the stomach may be washed through the Behfuss tube, plain water or alkaline solutions 
being used As a rule emptying tho stomach is sufBcient in itself to relieve the pain, 
although in. cases with a rapid and high grade gastric secretion, repeated emptyings 
may be necessary Distress that cannot be rebeved by emptying the stomach or by 
continued alkalization over a period of an hour is almost never ulcer distress When 
the patient is free from distress and the stomach empty one proceeds to the test and 
introduces through the tube 200 c c of 0 5 per cent hydrochloric acid (This may be 
made up approximately by using 15 c c of concentrated hydrochloric acid, i e , from 35 4 
to 37 5 per cent, to 1,100 cc of tap water) If no pain develops, another 200 cc is 
given thirty minutes later followed, if necessary, by a third 200 c c at the end of the 
hour, making a total of 600 cc The period of observation is usually an hour and a 
half, and if the patient's typical distress is not reproduced during this time, the test 
IS considered negative If distress does arise, it is relieved as soon as is deemed de 
sirable by emptying the stomach 

The patient should be told merely that he is to keep the observer informed of the 
appearance or disappearance of his typical distress He should not be told that the 
acid IS likely to produce pain 

The “acid test" under tho proper conditions is usually positive in cases of gastric 
and duodenal ulcer, and in certain cases of gastnc carcinoma 

A negative test does not necessarily exclude the presence of these lesions 

The teat has been negative in all coses studied •'O far which did not involve an 
nlcerative lesion of the stomach or adjacent duodenum (or jejunum in case of gastro 
jejunal ulcers) 

The test is not infallible, but when properly done it possesses a high degree of 
reliability 

During the course of treatment the test is of value in that when persistently 
positive it betokens in my experience a persistently open ulcer whereas an invariably 
negative test is compatible with but not necessarily indicative of, healing 

AMEBIASIS The Value of Cultural Methods In Surveys for Parasitic Amehae of Man, 

Craig or and St. John J H. Am J Trop Med 7 No 1 39, 1927 

This survey, in which 71 individuals were examined, demonstrates that cultural 
methods are superior, for diagnostic purposes, to either the sedimentation method or the 
direct examination of the feces, when only one microscopic preparation is examined. 

The survey demonstrates that the Locke serum medium gave a larger percentage 
of positive results than did any of the other methods employed, and that neither coagu 
lated egg nor a sobd substratum of any kind is necessary for success in surveys for the 
intestinal amebae 

The successful results with a medium composed of seven parts of normal salt 
aolntion and one part of inactivated human blood serum demonstrate that none of the 
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cliGiuicals la eittGr LocIcg ’s or Ringer *s aolutioiij with the exception of sodiuni chloride^ 
i\ere essential m the media used in the survey and that the continued cultiiation of 
Entameha histolytica oier an indefinite period of time is possible in this simple medium, 
as shown prenously bj Craig 

The formula for the medium foUons 

The Loehe solution in this medium has the following formula 


Sodium chloride 

9 00 gm 

Calcium chloride 

0 24 gm 

Potassium chloride 

0 42 gm 

Sodium bicarbonate 

0 20 gm 

Dextrose 

2 5 gni 

Distilled water 

1000 cc 


The method of preparing this medium follows 

The Loche solution is filtered and autoclaied at 15 pounds pressure for fifteen 
minutes and then allowed to cool Pour whole eggs are emulsified in 50 c c of the 
solution The mixture is tubed and coagulated in slants, and to each slant is added 
sufficient inactnatcd horse serum diluted with S parts of the Locke solution to cover 
the whole or part of the slant The tubes are then incubated at 37° C for seieral days 
to test for steriliti It sterile, the 3 are kept in the incubator at 37° C until used 

LOCKE SEFUM MEDIUM 

The Locke solution used in this medium is the same as that used in the preparation 
of Locke Egg Serum medium, u ith the exception that 1 gram of dextrose is used instead 
of 2 5 gm The solution is filtered and autoclaved as described aboie There is then 
added one part of human blood serum inactivated by heating in a water bath at 50° 0 
for one half hour, to each 7 parts of the Locke solution After adding the blood serum, 
the mixture is thoroughly shaken and filtered through a Handler or Berkefold filter 
It IS sometimes necessary to filter the mixture through two or more candles in order 
to obtain a perfectly clear filtrate After filtration, the medium is tubed, placing from 
5 to 10 c c in each tube, and incubated at 37° C for several days to determine sterility 
If found sterile, the tubes are kept in nn incubator at 37° C until used The reaction 
of the medium does not need adjustment 

TYPHOID PEVER Otani Reaction Study of Typhoid Pever, Hllario, S , and Ira, F 
Eei Pi mod y farm 16 244, November, 1925 

Otani ’s reaction is based upon phagocytosis and characterized by intensification of 
opsonic capacity under the stimulus of bacterial antigens 

According to Otani the normal phagocytic index is not oi or 10 per cent He finds, 
in Uphold fever, tuberculosis, and dysentery, an increased index strictly specific for 
these organisms but not for related organisms 

He claims that it has a great advantage over Widal’s reaction because it becomes 
manifest much sooner than the latter and is more sensitive and yet there are no false 
reactions In typhoid fever Otani ’s reaction appears on the second or third day of 
the disease, that is, within the first week, bemg m this respect as rapid and efficient 
as hemo culture The technic is simple and consists in placing 4 or 5 drops of blood 
in a test tube which contains a drop of sodium citrate solution and shaking the tube 
until it IS well mixed A small quantity of the liquid is taken with a fine pipette and 
m equal amount of a fine emulsion of the bacillus of the disease to be studied added to it 
These two solutions are mixed in a capillary tube by the ordinary method and the tip 
of the tube closed, after which it is pat in an incubator at 37° or in a water bath at 
38° After ten minutes it is removed and the tip of the capillary tube broken off and 
a drop of its contents placed on a slide, making a smear When the smear is dry it is 
stained with Wright’s, Otani ’s or Giemsa’s stain The leucocytes take the basic color 
and the microorganisms the violet color It is examined with the immersion lens, the 
leucocytes which contain bacteria being put down in one column and the leucocytes free 
of bacteria in another, at least 100 leucocytes being counted, the exactness of the results 
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being proportional to the number of ]eucoc 7 tes counted Any average larger than ten 
IS considered positive and any less than or equal to ten negative The blood should be 
fresh as the leucocytes lose vitality if they are kept for some hours, even if it is kept at 
body temperature The emulsion should be fine and made of a culture not more than 
twelve to twenty four hours old The saline solution must bo isotonic The sodium 
citrate solution is a 5 per cent solution in physiologic salt solution AH the apparatus 
used should be free of fat and alkali, as these substances slow phagocytosis 

BHiE ACID nr blood a New Colorimetric Method for the Quantitative Determination 
of Bile Add Salts In the Blood Szilard P Biochem Ztschr 173 4A0 Jane 25, 1928 


REAGENTS 


1 

1 per cent aqueous solution feme chloride 

1000 c c 


Cone HCl (sp grav 1 13) 

0 5 e c 


This solution is stable if kept in dark bottles 


2 

Sulphosalicylic acid c p 

20 gm 


Distilled water 

100 c c 

3 

Standard Solution 



Place 0 44 gm of c p ferric ammonium sulphate m a liter graduated fiask, add 
950 c c of distilled water 1 c c of concentrated HC2 (sp grav 1 13) and make up to 
1000 c c 

Filter Transfer 100 c c to a graduated liter flask, add 0 9 c c of HCl (sp grav 
1 13) and make up to 1000 c c This solution is stable for two to three mouths 

To 5 c c of this last solution in a test tube add 0 2 c c of the 20 per cent sul 
phosahcylic acid solution Allow to stand ten minutes and place in the colorimeter 
This amount gives a rose red color equivalent to that given by 0 0025 mg of sodium 
glycocholate 

METHOD 

Secure blood by venipuncture and oxalate Centrifuge and add 5 c c of the plasma 
drop by drop to 250 c c of absolute alcohol with constant agitation of the flask Boil 
while shaking over a water bath for three minutes and filter Binso the beaker or flask 
with 3 portions of hot absolute or methyl alcohol and add the rinsings to the filter 

Distil off the alcohol until the volume is reduced to 10 to 15 c c Cool and add 300 
c c of other slowly, with constant agitation Allow to stand until turbidity clears 
Decant the alcohol other and wash the precipitate with 3 or 4 changes of ether Decant 
the ether and evaporate to dryness on a water bath 

Dissolve the precipitate m 5 c c of cold distilled water Centnfuge if necessary 
to clear, and add 03 to 05 cc of feme chlondo solution Place in the incubator until 
the fluid above the precipitate is clear end transparent 

Centrifuge and wash the precipitate twice with distilled water After the last 
centrifuging add 5 c c of water shoke, and pour into a largo test tube Wash the 
centrifuge tube with 5 c c of alcohol and add to the large tube Mix and add 5 c c of 
chloroform Mix and add 0 2 c c of 20 per cent sulphosalicylic acid Mix and add 5 c c 
of water containing 0 5 c c HCl (sp grav 1 13) per 1000 c c Shake and set aside until 
the water (colored red) and the chloroform have separated 

Evaporate the chloroform by pouring worm (50 ) water over the tube 
Compare the watery red solution with the standard in a colorimeter 

Calculation x = unknown 

z = standard content of bile salt (0 0625 mg ) 

H = height of standard (25 mm) 

K = unknown solution 


H 



Carrying out the multiplication, 1 5625 must be divided by the number of milli 
meters read corresponding to the unknown quantity 

With this technic bile acid salts can be demonstrated in small amonnts in normal 

blood 
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Books for Review should be sent to Br Warren T Vaughan, Medical Arts Building, 

Richmond, Va 


The Young Man and Medicine'' 

T HB successful business man has recognized for jears that the aierage college student upon 
graduating knows not what he wishes to do and is equipped for no particulai line of life 
work Universitj authorities aie graduallj coming to realize these same ficts One of the 
most progressne signs of the times in uimersitj education is the radical step which has 
just been taken by the Piesident of the Unnersitj of Michigin in the formation of a two jear 
academic course at the end of which time the student must have made a decision as to 
preferential studies 

And now we have orientation courses in which the student learns briefly of the general 
character of the vaiious professions, and we haie senes of lectuies by outstanding men 
describing the fields coiered in the work in which thei find their special interests 

The next logical deielopment would be the appearance of a senes of articles or books 
which wall be available for the joung man and in which he maj read of the work which is 
done in each profession and bo guided in leaching his own decision 

The 1 ocational senes edited bj Bi E Hersliej Siieath of 1 ale consists of a series of 
twehe lolumes These cover the fields of law, the mmistrj, teaching, medicine, journalism, 
banking, business, mechanical, electrical and civil engineering, farming, and government 
sorv ice 

No two men would write a volume on The Young Man and Mcdioino from exactly 
the same point of view Br Barker as he usually does has made his volume tremendously 
mterestmg and thoroughly complete although perhaps a little too technical to inspire the 
enthusiasm of a young college student 

We should have bked to have seen a little more of the history of medicine and quite 
a lot more of stimulating biographic sketches of the great men of the profession These 
personal differences of opmion as to how such a book should be written, aside however, it is 
a volume which should bo caiefully lead by every young man who is considering the profession 
of medicine as a life career 


PercivaVs Medical Ethics f 

rpHOMAS PEBCIVAB lived between 1740 and 1804 We owe to him the found ition of 
J- our present system of medical ethics Professor Leake has reprinted and reviewed 
critically Percival’s piinciples and compared them with the original oaths of Hippocrates 
and the principles of medical ethics as they have been propounded by the American Medical 
Association It is well tliat this has been done by a man who is neither in practice nor a 
physician but who is well acquainted with the customs of the profession He points out the 


»The loung Man and Medicine By Lewelljs F Barker MB LB B •Professor 
Emeritus of Medicine Johns Hopkins Unlversltj (Vocational Senes edited bv F Hershev 

university) Cloth Pp 202 Tht MacmUlan Company New' 


tPercivals Medical Ethics Edited h> Chauncej B Leake Associate Professor of Phnr- 
macolosry Univer^tj of Wisconsin and Lecturer In Phartnacolo^ University of California- 

Md 1927 


Cloth Pp 291 The Williams <K. Wilkins Company Baltimore 


Note In bo far as practicable the book review section will present to the reader (a) 
interesting knowledge on the subject under discussion, culled from the volume reviewed, 
and (b) desenpbon of the contents so that the reader may judge as to hia personal need for 
the volume 

W e trust that the scientific information printed in these pages will make the reading 
thereof desirable per se and will thereby justify the space allotted thereto 
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weak points m our sjstem, probably the greatest cnticism of which is that the principles 
are designed more for the protection of the physician than of the patient 

True, there are instances in uhich the matter of so called ethics is much over done 
sometimes unfortunately not to tho benefit of tho patient but after reading Professor leake a 
cnticisms and re reading the present day principles of medical ethics the renewer cornea to 
the conclusion that this nould bo a sad profession indeed and that tho patient would on 
tho whole be far worse off did we not poissess a concrete system very much in jts present 
form Possibly 'uc have reached the point where it would be well for the Aratrican Medical 
Association to renew Its principles altering them where desirable in the interests of the 
patient but wo venture to predict that thtre would be relatively few changes The tronble 
19 not witli the principles aa much as with their practite The conscientious physician applies 
the spirit of the principles as ho should The ignorant physician is helped to remain along 
the straight path by their existence Tlie unscrupulous physician would not be influenced 
by oven the most perfect system of medical ethics The trouble is that tho punst who has 
had no experience in the practice of medicine is not awaro of the gross ignorance of even 
the intelligent laity on subjects medical Even to some of onr most intelligent citizens the 
chiropractor and the osteopath arc as reliable authoritative sources of knowledge ns aro the 
professors in our best medical scliools The nell meaning talkative doctor is misquoted 
perhaps oftener than any other type of man This is especially true when two or more 
physicians are attending tho same patient Experience has shown that if tho patient or 
relatives are fully cognisant of minor disagreements among tlio phy'sicians tho mental reaction 
works to the diaadr^ntago of tho patient And when thtro are real disagreements or nhen 
it IS a matter of therapeutic inefRcieocy one inll find in the existing pnnciplcs of mcdicnl 
ethics ftiuplo provision for the protection both of the patient and the physician 


Modern Aspects of the Diagnosis, Classification and Treatment of 
Tuberculosis* 

I T IS refreshing to find a writer on tuberculosis who speaks of healing as well as quiescence 
and arrest Dr Myers presents an excellent rcvi'^w of the present situation and outlook 
in tuberculosis from the clinical viewpoint \fter a bnef concise luston of tuberculosis 
and another chapter on the history of treatment of tuberculosis we find a description of the 
organvBm the method of entrance into (he bodi, diagnosis with tuberculin and a history 
of the clinical course of tho di ease The chapters on diagnosis assume a preliminary 
acquaintance with the methods of general physical diagnosis and pass at once to the finer 
details of the recognition of the disease Eully one half of the volume is devoted to treatment 
Wc should say that for the general man not the specialist in tuberculosis tho volumo 
under review possesses two outstanding values first for his assistance in tho early recognition 
and diagnosis of tuberculous infection and second for the application of the proper principles 
of treatment after the patient has returned from his preliminary course of tmtment at the 
sanatorium to remain under the supervision of his own doctor 


Pernicious Ancmiaf 

M ILESTONES in our knowledge and understanding of specific disvascs arc marked by 
monographic treatises summaries of preexisting knowledge and presentations of recent 
developments 

The volume on Pernicious Anemia by Beaumont S Cornell represents such a milestone 
for while wo still know nothing of the etiology of the disease therapeutic progress has taken 
such a forward step and interest m the disease has been so cnli inced^ tint a monographic 
review is most timely 


Modem Aspects of tlie Plagnosls Classification ami Treatment of Tuberculosis By 
J Arthur Myers Associate Professor of Preventive Medicine Medical and Graduate Schools 
University of Minnesota With an Introduction by DavJd A. Stewart. Associate Professor of 
Medicine Manitoba University Cloth Illustrated Pp '*71 Tho a\llllams A WJikJns Com 
panj Baltimore Md 10 '^ 


tPemIcIous An mla Bj Beaumont S Cornell. MB (Tor") Fellow In Duke Unhersllv 
Clotli 311 pares Duke Universitj Durham N C 39*^ 
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The author points out how much of our supposed understanding of the disease is pure 
speculation At the same time the accumulation of actual facts most of nhich have not been 
successfully interarticulated is quite enormous 

The volume is based on a review of 827 contributions to our understanding of the 
disease and in spite of the enormousness of the literature the author appears not to become 
lost m a maze of observations but presents a clear discussion of pernicious anemia This 
is the first monograph on the disease which has been able to mclude a comprehensive dis 
cussion of the results of liver therapy 


Folklore of the Teetlf^ 

D E KANNEB has made a very complete collection of popular superstitions and fancies, 
ancient, modem, and savage, on the sub 3 ect of the teeth Ignorance and superstition 
while often ludicrous are sometimes dreadful weapons for evil The savage who destrojs 
his child if the wrong tooth comes in first is pitiable 

We laugh with the author when he tells of the ancient astronomer devoting liis life to 
counting the stars and finding upon questioning that he did not know the number of teeth 
m his own head We are interested in the historical bits such as that Louis XIV born with 
teeth already erupted commenced life bj making things disagreeable for the first person with 
whom he had direct contact, namely his wet nurse The story of St Apollonia, the Patron 
Saint of Toothache, is mteresting and especially so since the author traces the gradual evolu 
tion of the present miraculous story from the ongmal bare facts 
The book is very pleasant reading 


Elementary Bacteriology f 

TT IS a pleasant surprise to find in an elementarj tevtbook a breaking away from the old 
traditional methods and the writing of a volume which makes a consecutive story from 
start to finish and is interestmg reading even to one who has had more than the elementarj 
experience with the subject The first four chapters deal watli generalizations, the historj 
of bacteriology, the function of bacteria for good and for evil, and these are followed bv 
chapters presenting in logical sequence morphology, classification, chemistrj, food require 
ments, metabolic activity, influence of environment and interaction of bacteria with their 
environment, the carbon cycles and nitrogen cycles, nitrogen fixation, the phosphorus and 
sulphur cycles Later come chapters on specific applications such as bacteriology of milk 
food poisoning, bacteria m the arts and industries, bacteria as the cause of disease, im 
mumty, bacteriophage Then come discussions of specific diseases with a final chapter on 
filtrable viruses There is nothing new or startling in the book, in the sense of a new 
outlook or theory of bacteriology If there were this would not be a textbook of elementary 
bacteriology But the work recommends itself chiefly because it is easy and interesting 
reading and holds the attention throughout its pages 


Microchemistryf 

T his is the fourth edition since 1921 of this well known little manual of only 200 pages 
which has already been translated into Russian, Italian, and Spanish No attempt is 
made to include all of the methods which have been published or used but only those are 
included which have been found satisfactory m the author’s own laboratory Methods are 
given, not only for the usual constituents of urine and blood but also for the common 
elements important in biochemistry and for oxygen and carbon dioxide in blood, includmg 
van Slyke’s method for the alkaline reserve 

♦Folklore of the Teeth By Leo Kanner M D Yankton State Hospital Yankton South 

Hakota Cloth Illustrated 310 pages The Macmillan Company N Y 1028 

tElementary Bacteriology By Joseph B Greaves M S Ph D Professor of Bacteriology 
Utah Agricultural College Logan and Ethelyn O Greaves M S Illustrated Cloth Pp 
506 W B Saunders Co 1928 

fMlcromethods for the Quantitative Determination of the Constituents of Urine Blood 
and Organs in small Quantities for Clinical and Experimental Purposes By Ludwig Pin- 
cusses Fourth Edition Published bj Georg Thlene Lelpslg 
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The Advances in Ivlicrochemistry* 

^HIS IS a much larger and more pretentious work than Pincussen’s book as it is an attempt 
to cover all the \nnou8 fields iii which microchemlstry has been found useful Probably 
most of us have thought of microchemistry in connection with the remarkable analysis which 
can bo made now from a small sample of blood but it has been developed also for use in 
both the qualitative and quantitative analyses of both organic and inorganic substances 
It 13 remarkable how complete an analysis can be made from a little chip weighing a 
few milligrams or from a feu borings of some precious heirloom or antiquarian relic The 
author gives both the genera! and tlie specific methods of nncrocheraistrv m all of these 
fields 


The Spectrochemical Analysts of Natural Organic Coloring Mattersj 

'T^HIS is really a second edition of a book published m 190P under the title Clinical 
Spcctroscopj b> the same author It considers the spectroscope and the spectroscopic 
metliods useful in the stud} of the respiratory pigments chiefly Most of the text is gl^en 
to hemoglobin and all of its various forms and compounds and to its decomposition products 
including the pigments of the bile and urine It also considers the closely related chlorophyl, 
other biologic pigments sucli ns carotin, lutein urorosein, and indigo and the color producing 
cholesterol 


Die Methodik der Fermented 

'T’HIS IS a work more or less coordmato with Oppcnheimer's well known work on Perments 
and IS designed to contain the practical ports and methods which could not be included 
m the original work 

Lieferung I contains chapters on polarimctry refractometry, nephelomctry, spectral 
photometry and colorimetry as well as chapters on viscosity, surface tension, hydrogen Jon 
concentration electrical conductivit\ and osmotic pressure 

Lieferung H contains the work on substrates and tlie methods for obtaining and 
purifying enzymes 


Erratum 

Through an error tlto renew of *The Treatment of Chrome Arthritis and Rheumatism' 
by H Warren Orowe, the title of which appears on page 387 of the January, 1929, number, 
will bo found on page 481 of tho February number under the title *‘Chronjc Rheumatic 
Diseases Their Diagnosis and Treatment 

The renew of “Chrome Khoumatic Diseases Their Diagnosis and Treatment ' by 
Thomson and Gordon the title of which appears on page 481 of tho February number, will 
bo found on page 387 of the January number under the heading * The Treatment of Chrome 
Arthritis and Rheumatism ' 


The Advances Jn MJcrochemlstry By Gustav Klein and Robert Strebinger Published 
by Franz DcuUcke Leipzig and Vienna 1028 

tThe Spectrochemical Analysis of Natural Organic Coloring Matters By Prof Otto 
Schumm Pub By Gustav Fischer Jena 1927 

tDle Methodik der Fermente (The Methods Used In the Investlgat^n of Ferments) By 
Carl Oppenhelmer and Ludwig Plncu sen Georg Thieme Leipzig lOn 
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EDITORIALS 


The Trajisimssion of Leprosy 

A lthough there cau be no mannei of doubt that lepiosy is an infectious 
disease and that as such it can only be acquired from an antecedent 
case, nothing accurate is known concerning the method or methods by whicli 
the disease is tiansf erred oi of how or where lepra bacilli entei the body ” 
With this succinct statement of an age-long problem Vedder^ begins a 
lerj interesting report of an CApeiimental study in which man was used 

While the reports of numerous observers have shown that nasal lesions 
are common, so common that the respnatory tract at one time was regarded 
as the common portal of the entiy in leprosy, most authoiities now beheve 
that this IS not so The present opinion rests upon the observations that ex- 
clusive lepiosy of the nose has never been reported, that positive nasal smears 
are not encountered in the absence of positive skin lesions, and that the fre- 
quency of the first observable lesions on the face together with the free com- 
munication vith the lymph channels of the nose leads to eaily nasal infection 
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The skin, then, appears to be the most common poital of eiitr\ of this 
disease and, in 75 per cent of cases, the skin of an e'tposed part of tJie bod} 
This being accepted, we are onlj on the tlireshold of the pioblera and 
the means whereb\ imnsion occurs ha\e vet to be detei mined bejond doubt 
Leprosj is regarded bv almost all authorities as a contagious disease and 
from tune immemorial popnlai opinion has ah\a^s assi^^ned contact as an im 
portant if not the onlv avenue of tiansmissioii 

The discharge of Icpia bacilli iii enormous iiiimbeis fiom ulcerating 
lesions and in various excreta and secretions, the fact that leprosy is often a 
familial disease, and the fact that the densifv of population influences the 
incidence of leprosj, ill Und suppoit to the impoitTnee of contact as a 
method of transmission 

While not denving tint contact niav be one metliod of tiansmission, 
there is nothing in the evidence as Aiddei points out A\hich indicates that 
it is the onlv, or even the most important avenue of infection 

-As opposing evidence are the frequent obsenations of sharpjj circiim 
scribed endemic foci, the fact that between infected husbands and -wives the 
uninfected partner contracts the distase m usuallv onlv fiom 5 to 6 5 pei 
cent, that onl^ about one ptrson in tirentv liiing in close contact with Jepers 
contracts the disease, the freedom from leprosy of doctors nurses, and at 
tendants, in leprosaria and the consistent failure, except in one disputed 
case, to indoulate man expenmentallj 

-As Hirscli who has exhaustively searched the liteiature in relation to 
contact infection says ** there is not a single fact that positively 

and irrefutably shows tlie transmission of tlie disease tlirough contagion, on 
the other hand, there are verv cogent facts that contradict such a concep 
tion since they are in complete contradiction with all experience concerning 
the transmission of true contagious diseases 

Jfost convincing of all, are those cases, scveial of which have come under 
Vedder^s own observation in which the disease has occurred in Europeans oi 
Americans none of whom were ever m intimate contact and few of whom 
leeall even casual contact with lepers 

In view of the evidence thus briefly outlined the possibility that leprosy 
might be transmitted by some intermediate agenev such as the bites of insects 
very naturally arises and is referred to by numerous investigators Tedder 
states that there are a number of consideinfions favoring this conception and 
quotes from the literature evidence indicating that bedbugs, bee, fleas, ticks 
mosquitoes, and skin parasites maij be vectors of leprosy 

In Tedder’s opinion, if leprosy is conveyed by insects, one of the most 
important should be the mosquito since cases occurring viithout known pre 
vious contact are best explained by a biting, flving insect 

He experimented therefore, with Aedes aegypti, raised in the laboraton 
from the eggs 

The females thus raised were allowed to bite cases of macular or tuher 
cular leprosy, the skm areas used being first examined microscopicallv to 
ensure the presence of numerous bacilli 
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The mosquitoes were then killed and blood expressed from the abdomen 
examined Undoubted lepra bacilb weie found m 41 per cent It appears, 
therefore, that under proper circumstances leprosy undoubtedly may be trans- 
mitted by the bite of mosquitoes 

Two human experiments are reported upon by Vedder the subjects being 
volunteers from the Bilibid prison, long term prisoneis conforming to the fol- 
lowing conditions 

1 He must freely volunteer, knowing the nature of the experiment 

2 He must be a long term prisoner 

3 He must be a young man in perfect health 

4 There must be no leprosy in the family nor any history of contact with 
lepers, and he must have been in isolation at least two years m Bilibid to ex- 
clude the development of leprosy from any other source than the experiment 

Three such volunteers were secured, one being used as a contiol and mocu- 
lated bj' an mtradermal hypodeimie mjeetion, the second bitten on three dif- 
ferent occasions by a total of 82 fieshly infected mosquitoes, and the third 
bitten by 41 freshly infected mosquitoes allowed to feed repeatedly 

The experiments weie conducted m 1927 and one year latei none of the 
prisoneis showed any evidence of leprosy, this being in the nature of a pre- 
liminary report 

Vedder believes that numerous similar experiments are not only desirable 
but, m view of the impoitance of the subject, justifiable 

references 

] Vedder, E B A Discussion of the Etiology of Leprosy, With Especial Eeference 
to the Possibility of the Transference of Leprosy by Insects, and the Experi 
mental Inoculation of Three Men, Philippine J Sc 37 3, 1928 
2 Hirsch Handb der Historisch Geographischen Path 2 33, 1883 
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The Etiology of Trachoma 

A mong the last studies completed by the late Dr Hideyo Noguchi, whose 
L untimely death was a severe loss to experimental medicine, there was a 
series of investigations of tiachoma the result of which is published as a com- 
plete and well illustiated report* 

'WTiile numerous bacteriologic studies have been made in this disease none, 
piior to this present investigation had found any microorganism satisfac- 
toiily or entirely fulfilling the postulates essential to its recognition as an 
etiologic agent 

Noguchi’s expeiiments, which are reported in great detail, have resulted 
in the discovery of a new bacterium (Bacterium granulosis N Sp ) , which he 
believes to be the etiologic agent in trachoma To support this belief strong 
confirmatory evidence is produced 

Bacterium granulosis is described as a small, motile gram-negative or- 
ganism, somewhat resembbng those of the xeiosis group from which it is 
distinguished, however, by its biologic and chemical characteristics 

•Noguchi H The Etiologj of Trachoma J Exper Med Supplement 2 48 No 2 1 1928 
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When moeulated into cliimpanzees, Macacus monkeys, and the baboon 
it produces lesions winch grossly and histologically are characterisbc of 
trachoma m the human being The organism can be found in the lesions so 
produced, is found in sections from human trachomatous lesions, and is now 
in its fifth senes in animals (culture to rhesus, rhesus to rhesus, rhesus to 
chimpanzee, chimpanzee to chimpanzee, and chimpanzee to rhesus) 

The experimental chrome granular conjunetimtis produced by Bacterium 
granulosis picserved its clinical and histologic characters throughout several 
passages and the lesions liar e been shown to be infective as early as seventeen 
and as late as two hundred and four days after the original culture inoculation 
No other oiganism obtained from human cases of trachoma produces in 
animals comparable effects 

It appears therefore, that the ctiologic agent of ti aehoraa has at last been 
isolated 

—B A K 
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glycemia and a use m urea and ammo acid iiitiogen When synthalin was 
admmistered with glycine, theie was a niaiked delay in the return of the 
ammo acids of the blood to the noimal level Blatheiwick and his associates, 


therefoie, conclude that synthalin like Indiazene inteifeies with deammiza 
tion by cansmg hepatic injury, that hydiazene causes a moie severe injurj, 
and that the hypoglycemia lesultmg from the use of sjnthalin may be due 
to this injury to the liver and a consequent mterfeience wutli noimal gljco 
neogenesis They admit that they are not in a position to knov whether or 
not these results would follou its oral administration in clinical diabetes, 
since m their experiments on rabbits m which synthalin ivas given by mouth 
there was no hypoglycemia noi any increase in tlie ammo acid nitrogen of 
the blood In one of these animals they point to a loss of body iveight 
amounting to 0 4 kilo m a peiiod of ten days and a deciease m the urea 
nitrogen in the blood as an evidence of toxic action It is recognized that 
smthalin in too large doses produces a diairhea and gastiic cramps, due 
probably to the guanidm ladiele, and this may have aceounted for the loss 
of weight m this ammal, as the dose admmistered pei kilogram of bods 
■weight was about 7 mg, while the aieiage dose for a patient is 0 5 to 0 8 
mg per kilogram of body weight, and this is discontinued every third or 
fourth day for one day 


It IS generally agreed that synthalin ivill lower the blood sugar in dia 
betic patients when given by mouth Natuially there is great interest as to 
Its effect on liver function, but satisfactory data are lacking on this point 
The explanation of Blatherwick and his associates based on mterference with 
gh'^coneogenesis due to liver injury is theoietic and not supported by the 
evidence of Prank and liis eoworkeis These found in depancreatized dogs 
t at t e blood-sugar level Avas red iced and the mine remained sugar and 
acetone free after the administration of synthalin by mouth Such animals 
are, of course, unable to oxidize carbohydrate gnen as such Lublin® has 
siown the effect on the respiiatory quotient of the administration of glucose 
wi an wit lout sjmthalm In the same patient, a severe diabetic, 30 gm 
0 gucose administeied by mouth was not oxidized, the R Q remaining 
between 0 65 and 0 708 Following a day on which 40 mg of synthalin were 
Li 79 ? experiment was repeated and the R Q was nevei 

I Latinn L ^ ^ Significant, and points to the 

rL Lp of ? by a patient ivho was otherwise unable to make 

LLlained L tl I ^ ^ These results cannot be 

explained on the basis of interference with glyconeogenesis 

since July 1927*^?? under oui observation, the longest, 

7ven We IZ. L «ie effect of synthalin are 

justified in using the drug unless the patient 
could not remain su^gar Lee and maintain a moderate blood-sugar level on a 
caloric diet compatible wutb fho j i, . uiuuu ic 

11 n 1 , 1 , demands of her daily life The patients 

usualh did better whde m tho ^ t 

+Lq 1 , + 1 1 ^ hospital, probably due to the legulation of 

the diet, which remains an imTini’tPTi+ . 

important factoi m the treatment of diabetes 
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REPORT OF C\SES 

Case 1 — H , female aged fortvfive weight ICSVi pounds height 67 inches, admitted 
onginallj* to the hospital April 2 1927 Histo^ of chronic diabetes On admission the 
patient was drowsj, mentally confused and with a strong acetone odor to lier breath Blood 
sugar 370 tug This patient was first treated with insubn and wns discharged on April 21, 
on a total of 60 units dailj in two divided doses and a diet of 2100 cal The insulin dosage 


T\ble I 
Tasf 1 




URINE 

BLOOD 

INSULIN SYNTIIALIN 


DATE 

SUGAR 

ACETONE 

SUGAR 

UNITS 

MO 

NO 0> DV\S 

DIET 

Sept 

9 

0 

0 

12u 

8 


10 

Dill} 

C - 100 

Sept 

10 

0 

0 


j 


10 


P - 60 

Sept 

11 

0 

0 


2 


10 


F - 150 

bept 

12 

0 

0 


0 


20 


Cal - 2100 

bept 

13 

0 

0 


0 


20 


The diet was 

Sept 

lo 

0 

0 

152 

0 


30 


not changed 

Sept 

29 

0 

0 

109 

0 


20 


at any time 








20 



Oct 

13 

0 

0 

135 

0 

alternating 








with 30 



Oct 

27 

0 

0 

142 

0 


30 

For 2 dajs off 1 day 


Nov 

2 

0 

0 

*177 

0 


30 

For 3 dajs off 1 da} 


Nov 

17 

Tr 

0 

154 

0 


30 

Same 


Dec 

8 

0 

0 

145 

0 


30 

Same 


1928 










Jan 

9 

0 

0 

92 

0 


30 

For 2 da}s off 1 dav 


Feb 

16 

0 

0 

100 

0 


30 

Same 


Mar 

1 

0 

0 

118 

0 


20 

(] 2 d 


Mar 

22 

0 

0 

130 

0 


20 



Apr 

20 

n 

0 

138 

0 


20 




The 

patient had been 

conatfp'iteJ for 9C%eral 

and ]md had a cold 







Tadie 

II 









Case 

2 



DATE 

URINE 

BLOOD 

SYNTIIAUN 



19: 

17 

SUGAR 

ACETONE 

faUOVR 


MO 


NO or DWS C 

r r 

July 

6 

Tr 

Tr 

120 


0 


4U 

40 100 

Jul> 

15 

Tr 

0 

- 


20 


60 

60 150 

July 16 

0 

0 

- 


2u 



Same 

July 

17 

0 

0 

_ 


50 



Same 

July 18 

_ 

_ 

_ 


0 



Same 

July 19 

0 

0 

102 


25 


Dail} 

Same 

July 21 

0 

0 

- 


10 


Daily 

Same 

July 28 

0 

0 

104 


10 


Daily 

Same 

Aog 

9 

0 

0 

138 


12% 

Daily 

Same 

Aug 

30 

0 

0 

130 


10 


Daily 

Same 

Sept 

7 

0 

0 

85 


10 


Daily 

Same 

Sept 

20 

0 

0 

87 


10 


Dili} 

Same 

Oct 

13 

0 

0 

131 


10 


Daily 

Same 

Nov 

10 

0 

0 

107 


10 


Daily 

Same 

Dec 

15 

0 

0 

110 


10 


Daily 

Same 

1928 










Jan 

5 

0 

0 

109 


10 


Daily 

Same 

Feb 

16 

0 

0 

123 


10 


On 2 da} 8 off 1 day 



19 

0 

0 

163 


0 


Discontinued until 










April 5 60 

60 12.. 

Apr 

5 

+ 

0 

180 


10 


Begun again daily 

Same 

May 10 

0 

0 

125 


10 


On 3 days off 1 day 

Same 
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Fast Fresldcnts 


News and Notes 


The next annual meeting of the Auientan Societi of Clinical Pathologists mil be held 
in Portland, Oregon, Juh 0, ind 8, 192h All members art urged to make plans to 

ittend tins contention nhich besides pioinisiiig a grcit intcllectml feast mil also enable 
them to visit our grcit far nest 


The itteuhon of the nieinbers of the American fsocietj of Clinical Pathologists is 
called to the fact that at our next convention in Portland, Oregon, one half day will be 
devoted to a group of presentation and general discussion of the sub 3 ect of “Dndulant 
Feier ” Participation in this snnposium b\ all the members is earnestlj requested by the 
Program Committee and Research Committee 


Members will kindlv report any change in address to the Secretary of the American 
Soaeti of Clinical Pathologists, Metropolitan Building, Denver, Colorado 


Members uho have not made reserntions for the next convention should do so im 
mediately bv writing direct to Dr H H Foskett, Medical Arts Building, Portland, Oregon 
In vaew of the crowded condition of the Portland Hotel, our headquarters, during the 
American Medical Avir" ation Co members vv- already made reservations 

for both tho AS d the may be to move to another hostelry 

during the AM' -n ons in hotels, however, are ample 

and Dr Poskett >ur r rsoml i 


The Journal of 
Laboratory and Clinical 
Medicine 


VoL Xrv St Louis AIo JIat 1929 No 8 


CLINICAL AND EXPERIMENTAL 


SINTHALIL IN lilt TKLATIIENT OF DIABETES' 


Bi Elvine P Ralu SID and Co^NlE SI Guion SID, New loriv 


I N VIEW of the iiiteiest iii sMithahn and tlie scaicitj of clinical 

reports following its nso tlic cases in om clinic at piesent under tieatmont 
are presented In Fiaiik Notlimann and Vagner's original articles^ * “ 
tlie^ state that sjiithaUu is a doinafnc of nminopenth%len guanidin in uhich, 
b\ lengthening the metli}! chain the toiieit^ of the parent substance is 
greatU lessened Then results expeiimcntal and clinical showed that smi 
thalin caused a reduction of blood sugai in both the noimal and the diabetic 
but just how this oxidation of carboludrate was effected was not explained 
Other investigators who obtained similar results clinicalh are Joshn Cai 
raseo ’ Duncan,^ and Ringci and his associates 

Lems and Izume*’ showed that Iiidiazcne produces a In poglj cemia and 
that this IS accompanied bi an incieasc in the ammo icids in the blood due 
to a failure of deaminization resulting from Ii\er injur\ Then explanation 
of the lopoglycemia is that the supph of glucose a-v salable for combustion is 
decreased because glj coneogenesis the transformation of noncarboln drate 
material to glucose, is interfered with due to the hepatic mjun pioduced 
Indiazene This woik suggested to Blatheiwicl and Ins assoentes^ that 
smthalm might produce its effect in a similar manner Thev administered 
sAntlnhnhj stomach subcutaiieoush and intraAenouslj to rabbits The doses 
in each case were much largei per 1 ilogiain of bodi weight than arc used 
tlierapeuticallj , and at must be rememboied that the subcutaneous and intn 
senous routes are never used clinicalh In the rabbits recel^^ug s^nthahn 
by stomach there was no effect eithei on the sugar or the ammo acid con 
tent of the blood The latter is taken as an index of hepatic mjun On the 
other hand, subcutaneous and llltr^^enous administration pioduced a Inpo 

r’roin the Diabetic Clinics of the New lork Innrmar\ for Women 
Rccehecl for publication Ju1> 4 S 


6b0 
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glycemia and a use an uiea and ammo acid nitiogen When synthalin was 
adimmsteied with glycine, there was a marked delay in the return of the 
ammo acids of the blood to the normal leiml Blatherwick and his associates, 
therefore, conclude that synthalin like hydiazene interferes with deaminiza- 
tion bj’’ causing hepatic injury, that hydiazene causes a more severe injury, 
and that the hypoglycemia resulting fiom the use of synthalin may be due 
to this injurj-^ to the livei and a consequent interference with normal glyco- 
neogenesis Thej admit that they are not in a position to knov whether or 
not these results would follow its oial administration m clinical diabetes, 
since m their expeiiments on rabbits in which synthalin was given by mouth 
there was no hypoglycemia nor anj' increase m the ammo acid nitiogen of 
the blood In one of these animals they point to a loss of body v eight 
amoimtmg to 0 4 kilo m a period of ten days and a decrease in the urea 
nitrogen in the blood as an evidence of toxic action It is recognized that 
svnthalin in too large doses produces a diarihea and gastiic cramps, due 
probably to the guanidm radicle, and this may have accounted foi the loss 
of weight m this animal, as the dose administered pei kilogram of body 
weight was about 7 mg, while the aveiage dose for a patient is 0 5 to 0 8 
mg per lalogram of body weight, and this is discontinued every third or 
fourth day for one daj’- 

It IS generally agreed that synthabn will lower the blood sugar in dia- 
betic patients when given by mouth Natuially there is great mterest as to 
its effect on liver function, but satisfactory data are lacking on this point 
The explanation of Blatherwick and his associates based on interference with 
glyconeogenesis due to liver mjuiy is theoietic and not supported by the 
evidence of Prank and his coworkeis These found m depancreatized dogs 
that the blood-sugai level was reduced and the urine remained sugar and 
acetone free after the administration of synthalin by mouth Such animals 
are, of course, unable to oxidize carbohydrate given as such Lublin® has 
shown the effect on the respiiatorj quotient of the administration of glucose 
with and -without sjmthalm In the same patient, a severe diabetic, 30 gm 
of glucose administered by mouth was not oxidized, the R Q remaining 
betv een 0 65 and 0 708 Following a day on which 40 mg of synthalin were 
admmisteied by mouth the experiment was repeated and the R Q was nevei 
below 0 721 and rose to 0 832 This is most significant, and points to the 
utilization of eaibohvdrate by a patient who was otherwise unable to make 
am use of it The observations were repeated on several other patients with 
similar results, the R Q m one case using to 0 967 These results cannot be 
explained on the basis of interference with glyconeogenesis 

A total of tiielve cases have been under oui observation, the longest, 
since July, 1927 The summary of the cases and the effect of synthalin are 
given We have neier felt justified in using the drug unless the patient 
could not remain sugai free and maintain a moderate blood-sugar level on a 
calorie diet compatible with the demands of her daily life The patients 
usuallj did better vhde in the hospital, probably due to the legulation of 
the diet, -nhicli remains an important factor in the treatment of diabetes 
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REPORT OF CiSES 

Case 1 — M H , female aged forty five weight 362^ pounds height 67 inches, admitted 
originally to the hospital Apnl 2, 1927 History of chronic diabetes On admission tht 
patient was drowsy, raentall} confused and with a strong acetone odor to her breath Blood 
sugar 370 mg This patient was first treated with insubn and was discharged on April 21, 
on a total of 50 units dailj in two divided doses and a diet of 2100 cal The insnhn dosage 

Tmile I 


C\sr 1 




URINE 

RLOUD 

INSULIN SVNTUALIN 



D\TE 

SUGAR 

ACETONE 

SUGAR 

UNITS 

UO 

NO OE DV\'3 


DIET 

Sept 

9 

0 

0 

12u 

8 


10 

Daily 


C - 100 

Sept 

10 

0 

0 


o 


10 



P - 60 

Sept 

11 

0 

0 


2 


10 



F ~ 150 

Sept 

12 

0 

0 


0 


20 



Cal - 2100 

Sept 

13 

0 

0 


0 


20 



Tlie diet was 

Sept 

15 

0 

0 

152 

0 


30 



not changed 

Sept 

29 

0 

0 

109 

0 


20 



at any time 








20 




Oct 

33 

0 

0 

135 

0 

alternating 









with 30 




Oct 

27 

0 

0 

142 

0 


30 

For 2 days off 1 day 



Nov 

2 

0 

0 

177 

0 


30 

For 3 da^s off 1 day 



Nov 

17 

Tr 

0 

154 

0 


30 

Same 



Dec 

8 

0 

0 

145 

0 


30 

Same 



1928 











Jan 

0 

0 

0 

92 

0 


30 

For 2 dajs off 1 daj 



Feb 

16 

0 

0 

100 

0 


30 

Same 



Mar 

1 

0 

0 

118 

0 


20 

q 2 d 



Mar 

22 

0 

0 

130 

0 


20 




Apr 

19 

0 

0 

138 

0 


20 





Tlie 

patient 

had been 

constipate 1 for sc%eral 

(la> 4 and had had a cold 







Tabic II 










Case 

2 




DATE 

URINE 

BLOOD 

SVNTIIALIN 




1927 

SUGAR 

ACETOvr 

SUO \}l 


MU 


NO OT DWS 

c 

p p 

July 

5 

Tr 

Tr 

l.t) 


0 



4U 

40 100 

July 15 

Tr 

0 

- 


20 



60 

60 150 

July 16 

0 

0 

- 


25 




Same 

July 17 

0 

0 

_ 


oO 




Same 

Julj 

18 



_ 


0 




Same 

July 19 

0 

0 

102 


25 


Daily 


Same 

July 21 

0 

0 

- 


10 


Daily 


Same 

July 28 

0 

0 

104 


10 


Daily 


Some 

Aug 

9 

0 

0 

138 


12K 

Daily 


Same 

Aug 

30 

0 

0 

130 


10 


Dally 


Same 

Sept 

7 

0 

0 

85 


10 


Daily 


Same 

Sept. 

20 

0 

0 

87 


10 


Daily 


Same 

Oct 

13 

0 

0 

131 


10 


Daily 


Same 

Nov 

10 

0 

0 

107 


10 


Daily 


Same 

Dec 

15 

0 

0 

110 


10 


Daily 


Same 

1928 











Jan 

5 

0 

0 

109 


10 


Daily 


Same 

Peb 

16 

0 

0 

123 


10 


On 2 days off 1 day 




19 


0 

163 


0 


Discontinued until 











Apnl 5 

60 

60 32j 

Anr 

5 


0 

180 


10 


Begun again daily 


Same 

May 10 

0 

0 

12o 


10 

_ 

On 3 days off 1 day 



Same 
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\Ms reduced the becoud of Muj to 30 units daili, and on Julj 7, to 30 units On. the 
ninth of beptcmber, it which time she wns receiving n dnil} dose of 12 units of insulin, 
I of the insulin units were leplnced wuth 10 mg of sinth-iliii On September 10, the insulin 
dose w is decreased to 5 units, the snitlnlin remaining at 10 mg On the eleventh of Sep 
teiiibci the insulin w is reduced to 2 units svntlnhn still 10 mg , and on the nei.t daj insulin 
was discontinued and two 10 mg tablets of svntlnlm were given The urine during this 
period remained sugar free The diet was unchanged 

CvsE 2 — 11 B female, aged fortv two, weight 190 pounds, height 60 inches Associated 
SMiiptoms pruritus vulvac This patient was sensitive to insulin She had been admitted 
to the hospit il toi treatment on two separate occasions The first time was in October, 
1020, with a blood sugai of 214 mg, and sugar and acetone iii her urine After si\ weeks 
she was disch irged on a diet of lOlS calories and 10 units of insubn dailj Hei second id 
mission w is in Januarv, 1927 Her complaint was a lash following insulin injections This 
consisted of a miculopipul ir eruption on both arms, across the chest and back, and on her 
thighs The left iriii ind hand were considerablv swollen, and there was a good deal 


Tvblc III 
Case t 


DATE 

1027 

LRINF 

SLCVR AtETONP 

BLOOD S\\m\lA\ 

SUG \R MG 



c 

o 

y 

DAYS 


DIET 

C P 

F 

Oct 

18 

+ + 

+ 


0 







Thrice cooked a 

Oct 

19 

0 

0 

273 

0 







per cent 

veg 

Oct 

20 

2 2 

+ 


0 







etables onlv 

weie 

Oct 

21 

0 

+ 


0 







allowed in 

this 

Oct 

22 

0 

4 

200 

0 







period 


Oct 

23 

0 

0 


0 









Oct 

24 

0 

0 


0 









Oct 

21 

0 

+ 


0 









Oct 

20 

0 

+ 


20 







10 71 

110 

Oct 

27 

0 

+ 


30 







Same 


Oct 

28 

0 

+ 

r.9 

41 







Same 


Oct 

29 

0 

4 


»*> 







Same 


Oct 

30 

Tr 

+ 









S line 


Oct 

31 

Ti 

0 

172 

»3 







Same 


XOA 

1 

0 

0 


21 







Same 


Nov 

J 

•h 

0 









Same 


Xov 

3 

+ 

0 


41 







S inic 


Xo\ 

4 

0 

0 


41 







Same 


Xo\ 

1 

0 

0 









Same 


Nov 

6 

n 

0 


41 







Same 


Nov 

7 

0 

0 

133 

41 







S ime 





Dischaiged from 

hospital 

and 

ti eated 

111 

clinic 



Nov 

17 

0 

0 

OOO 


On 

3 

daj s. 

off 

1 

dav 

Same 


Dec 

1 


Ti 

211 

T3 

On 

3 

dav 8, 

off 

1 

dav 

S ime 


Dec 

8 

+ + 

Tr 

181 

43 

On 

3 

dav s. 

off 

1 

dav 

Same 


Dec 

n 

+ + 

Tr 

179 

41 

On 

o 

davs, 

off 

1 

dav 

Same 


Dec 

->o 

+ + 

Tr 

21^ 

41 

On 

> 

d IV s, 

off 

1 

fl n 

60 60 

110 

1923 














T m 

*) 

+ + 

Ti 

127 

21 

On 

o 

cl IJ s. 

off 

1 

div 

Same 


Tin 

19 

Tr 

0 

227 

31 

On 

3 

davs, 

off 

1 

dav 

S line 


Tan 

20 

0 

0 

190 

41 

On 

3 

d IV s. 

off 

1 

dav 

S ime 


Feb 

o 

0 

0 

101 

21 

On 

3 

dijs, 

off 

1 

dav 

Same 


Feb 

0 

0 

0 

177 

41 

On 

o 

dav s. 

off 

1 

dav 

Same 


leb 

10 

Tr 

0 

202 

41 

On 

3 

dajs, 

off 

1 

dav 

Same 


Mar 

lo 

Tr 

0 

211 

45 

On 

3 

dajs. 

off 

1 

dav 

Same 


Alar 

20 

Tr 

0 

168 

45 

On 

3 

dajs. 

off 

1 

dav 

Same 


Apr 

12 

0 

0 

lOS 

43 

On 

3 

days. 

off 

1 

dav 

Same 


Apr 

26 

Tr 

0 

ISl 

43 

On 

3 

dajs. 

off 

1 

dav 

Same 


Miv 

10 

Tr 

0 

194 

43 

On 

3 

davs 

off 

1 

dav 

Same 
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of 3tcliing IIci blood sugar v.as 103 mg, x^hicli rose to 130 mg after breakfast &kin 
tests showed the patient sensiti\c to insulin She was discharged on a diet of 1000 
calories and n blood sugar of 77 mg Her weight at this time was loG pounds After dm 
charge the patient was followed in tjic clinic Her blood sugar varied from 120 mg to 
150 mg and there were traces of sugar in her urine On Juh 5 the patient was prepared 
for smthalin treatment the diet being increased to 1220 calories, consisting of C 40 
P 40 F 100 The following clurt will show her progress and includes the period when 
the drug was stopped for a period of time at winch time her blood sugar rose and sugar 
rcappeari-d in the urine 

Casf 3 — i JI female aged fifty sexen weight 181V pounds height 00 niches Historj 
of chronic di ibctcs Admitted to the hospital for treatment of increasing weakness and 
pains in the legs 


Txule I\ 


( ASE I 


D\TE 

1 Rl\> 

HUuOD SXNni'LlN 

DjIT 

BLOOD 

102' 


SUOXR 

A( FTOVE 

RWl\R 

aiG 

CPF 

PRESfaURL 

Jul 

2b 

+ 

Tr 

200 

0 

40 40 100 

100/100 

Jul 

20 

+ 

Tr 


1) 

The diet remained 


Jul 

30 

+ 

Tr 


M 

unchanged 


Jill 

31 

+ 

Ti 


0 



Aug 

1 

+ 

Tr 

2r> 

II 


13V SO 

Aug 

2 

+ 

Tr 


0 


135/ 80 

Aug 

3 

+ 

fr 


11 


135/ 80 

Aug 

4 

+ 

Tr 


0 


13j/ 80 

Aug 

5 

+ 

Tr 


II 


135/ 80 

Aug 

0 

+ 

Ir 


0 


135/ SO 

Aug 

7 

+ 

Tr 


0 


13d/ 80 

Aug 

S 

+ 

Tr 


2 > 


132/ 80 

Aug 

0 

0 

n 

-08 

« ) 


130/ Go 

Aug 

10 

0 

II 


. 1 


loO/ 80 

Aug 

n 

0 

0 


- 


140/ 72 

Aug 

1- 

n 

0 

1/4 

2 > 


146/ 0 ) 

Aug 

13 

0 

0 


2 > 


128/ 7 

Aug 

14 

0 

0 


2 » 


13)/ 78 

Aug 

1j 

0 

(1 

101 

2 > 


142/ 70 

Aug 

IG 

0 

0 


2 ^ 


130/ "0 

Aug 

17 

Tr 

3r 




142/ 7S 

Aug 

28 

0 

0 


25 


130/ 70 

Aug 

10 

(J 

(1 


) 


134/ 74 

Aug 

2(1 

0 

0 


- » 


120/ G 

Aug 

21 

0 

0 


2 > 


120/ "O 

Aug 

_ 

0 

0 

1 r 

- > 


120/ 80 

Aug 

23 

0 

(1 


2 


120/ 80 

Aug 

24 

0 

(1 

11- 

_ 


110/ r 

\ug 

2 1 

0 

(1 


- 


110/ 6 

Aug 

2r 

<1 

0 

147 

_ > 


110/ C 

Sent 

2- 

0 

n 

no 

2 

Dull 

130/ 80 

'^ept 

20 

0 

II 

in 

2 > 

Dailx 

116/ 70 

Oct 

n 

0 

II 

134 

25 

pjiih 

148/ 00 

Oct 

20 

n 

(1 


2 } 

Diiilx 

11 >/ 70 

0<t 

2j 

0 

II 

in 

2 

I) Mix 


^o\ 

10 

(1 

n 


2 > 

DmI' 


No\ 

17 

0 

0 

1-1 

2 

Dailx 


Dee 

I 

0 

0 

l^H 


‘None siiut Nix j 

1 )0/10O 

Dec 

H 

0 

II 

or 

2 1 

Dnilx 


19‘>8 








Fell 

in 

0 

0 

14 


■None since Die -/ 

Cardiac condition j r i r 

1 aticnt not coopi r itiiip 

D 0/100 

Mar 

22 

0 


-00 


Patient in failure 

Entcroil hospital 
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TABI^E IV 


Case 4 — Continued 


DATE 

lOJh 

URINE 

SUG^R ACETONE 

BLOOD SYMHAUN INSULIN 

SUGAR MG (UNITS) C 

DIET 

P 

F 


BLOOD 

PRESSURE 


23 

U 

+ 

197 

0 

8 100 

50 

70 


148/ 90 

Mar 

24 

0 

+ 


0 

8 

Same 




Mar 

25 

0 

0 


0 

8 

Same 




Mar 

26 

0 

0 

190 

0 

10 

Same 




Mar 

27 

0 

0 


0 

10 

Same 



138/ 76 

Mar 

28 

0 

0 

178 

0 

10 

Same 




Mar 

2<) 

0 

0 


0 

10 

Same 




Mar 

30 

0 

0 

178 

0 

10 

Same 




Apr 

1 

0 

0 


0 

0 52 

32 

66 



Apr 

2 

0 

0 

178 

0 

0 

Same 




Apr 

3 

0 

0 


0 

0 

Same 



128 /70 

Apr 

4 

0 

0 

195 

0 

5 

Same 




Apr 

5 

0 

0 


0 

5 

Same 




Apr 

6 

0 

0 

170 

0 

5 

Same 




Apr 

7 

0 

0 


0 

5 

Same 




Apr 

8 

0 

9 


0 

5 

Same 




Apr 

f) 

0 

0 

178 

0 

5 

Same 




Apr 

10 

0 

0 


25 

0 40 

40 

80 



Apr 

11 

0 

0 

139 

25 

0 

Same 




Api 

12 

0 

0 


25 

0 

Same 




Apr 

13 

0 

0 

130 

25 

0 

Same 



120/ 70 

Apr 

14 

0 

0 


25 

0 

Same 




Apr 

1') 

0 

0 


0 

0 

Same 




Apr 

16 

0 

0 


25 

0 

Same 




Maa 

3 

0 

n 

no 

25 

0 50 

50 

100 


130/ 80 


Casi 4— M 

, female, aged fifty one, weight 168i^ pounds, height 56 inches 

Diabetes 

Since 

1025 This patient has auricular fibrillation and a tendency to hj’pertension ivhich is 

especially marked 

when 

she has a high 

blood sugar She was admitted 

to the hospital 

on July 

28, 1927, 

Mitli signs of cardiac 

failure, pruntis and 

a blood 

pressure of 190/100 

She ' 

ivns 

digitalized, and has been 

on digitalis ever since 










Table A’’ 











C\SE 5 







URINE 

BLOOD 

SYNTHALTN 


DIPT 



D\.TF 

SUGAR 

ACETONE SUGVR 

MG 

NO OF DAYS 

c 

P 

F 

CALORIES 

Sept 

22 

+ + -r-^ 

+ + 4- 


0 


5% vegetables 

6U0 

Sept 

20 

+ + + 

4- 

308 

30 

JJailj 

33 

33 

68 

900 

Oct 

4 

0 

0 

130 

10 

Daily 

33 

33 

68 

900 

Oct 

14 

0 

0 

134 

0 

None 

35 

35 

80 

1024 

Oct 

27 

0 

0 

171 

10 

Dailj 

35 

35 

80 

1024 

Nov 

3 

0 

0 

185 

20 

Dailj 

35 

35 

80 

1024 


10 

0 

0 

158 

20 

On three dajs. 











off one day 

35 

35 

80 

1024 

Xov 

17 

0 

0 

135 

20 

On two dajs. 











off one daj 

40 

40 

100 

1220 

Dec 

1 

0 

0 

116 

10 

On three dais. 











off one day 

50 

50 

125 

1525 

Dec 

la 

0 

0 

123 

10 

On three dajs. 











off one day 

50 

50 

125 

1525 

w. 

2P 

0 

0 

94 

10 

On three dais. 











off one day 

50 

50 

125 

1525 

V 

19 

0 

0 

100 

None since Jan 5 

50 

50 

125 

1525 


8 

0 

0 

120 

0 


50 

50 

125 

1525 

1 ir 

1 

0 

0 

148 

0 


50 

50 

125 

1525 

Alar 

OO 

0 

0 

165 

0 


50 

50 

125 

1525 

Ala-i 

17 

0 

0 

206 

0 


Has not adhered 

to diet 
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jounger diabetics We have used it iii cases which we could not keep sugar 
flee on diet alone and who weie un-nillmg to take insulin 
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ANAPHYLAXIb IX HEMOPHILIA* 


By H H Riecker, ]M D , and D E Lichty, ^I D , Ann Arbor, iVIicn 


T TEMOPHILIA has been the subject of much reseaich with lespect to its 
-*• -*• etiologj and tieatment, and it is not unnatuial that many theories should 
be evohed towaid explaining its natme The disease is as old as recorded 
histoij" itself, but seems still to defj the most eneigetic methods diiected 
ton aid the mi estigation of its cause In 1921, Vines^ accidentally noticed a 
maiked i eduction in the clotting time of the blood m a hemophiliac who was le- 
eenmg seium subcutaneously as a form of tieatment In following this case 
he was impiessed uith tlie possibility of contiolhng the bleeding by induced 
anaphj laxis, and suggested its tiial moie as a field foi further research than 
as a specific cure of the disease 

Vines has lepoited his lesults with the use of anaphylaxis in three cases 
of true hemophilia The method employed consisted of injecting 4 c e of noi- 
mal horse seium subcutaneously, and then m eight to fouiteen days lepeatmg 
the injections with a much smaller amount (0 2 c c ), and noting the presence 
of a wheal In analyzing these results one is impressed by the fact that the 
bleeding time in each case vaiied consideiably, and that bleeding episodes con- 
tinued to occur during the treatment The first case in which this method was 
carried out vas followed over a period of four aud one-half months during 
V hich time the patient remained sensitive to horse or sheep serum as shown by 
intiadermal tests In this case it was noted that there was a reduction in the 
clotting time immediately after the antradermal injection of serum but that 
bleeding episodes oeciiried following the injection, regardless of the degree of 
sensitization Howeiei, Vines considers that a clinical cure of hemophilia had 
been effected over a peiiod of twenty-nine days, in spite of the appearance of 
subcutaneous ecehiunoses, which he suggests might be due to “an increased 
fragility of the -vascular walls ” 

The second case which Vines studied vas followed ovei a period of 


•From the Department of Internal Medicine Tjnl\ersltj of Mlchlgran 
KecpKod for publication September 19 1928 
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four months In this ease he noticed that the dotting time was quite low 
immediatelj following a hemorrhage bnt saned considerabh during the 
time the patient nas seusitiie to seiuni The piothrombm quotients 

(prothrombin time of patient ) . , , „ ^ j „ . , ^ 

rr ; — ■ — — raind m this eiae betiieeii Oi and 2 4 , but 

(piothrombm time of eontioll 

he belieted tint the dotting time lemaiiitd iioimal foi moie than forty dajs, 
and there were no bleedin^ ipisodcs noted during this time In this case, 
then, there is a lennrhablc retiogrtssion ot hemophiliac accidents oter a pe 
nod of four months, duiing which the dotting time of the blood n as estimated 
at weekly intervals 

The third case nas follontd tor one month dining ithich the prothrombni 
quotient taned hetueen 2 5 and 8 0 In this case four intradermal injections 
were given after the pnliminm dost ot 7 c e of normal sheep serum The 
coagulation ratio railed bctnteii 12 and 8 0 and the results were further 
confused b\ the necessiti of tiansfusing the fathers blood to the patient 
Vines considers the case as unsuccessfid although he states that immediatelj 


after each injection there n as an acceleration of the coagulation rate 

A differentiation eeeminglj must be made among the possible effects from 
the serum itself, the induced anaphj lactic state and the leaotions wlueh must 
hare occurred duo to the injection of foreign proteins In commenting on 
these objections, Tints quotes abundant eridence from other uorkers riluch 
rvould make it appear that usuallr simple serum injections are not satisfac 
ton m the treatment of hemophilia, iiiel that the dinger of anaphj lactic shook 
rrould bo imminent in ceitain cases He fnrthei quotes ^ahh on the point that 
immediatclr after, and foi a jieriod follorving hemophr liae hemorrhages, the 
blood coagulation inaj be shorter than noima! 

The pioblem rias then studied br C A Mills rilio used the teohnie sug 
gesfed bj Vines He lepoits that bleeding in hemophiliacs can be controlled 
at re ill bj aiiaplirlaxis JIills studied foui cases and in three of these data 
concerning the treatment are gircn In one case in rihicli, apparentlj, the 
method of Vines ri as earned out the clotting time reas reduced fiom ten minutes 
to four and one half minutes In anotliei case the clotting time rvas fire minutes 
before a tiansfusion of blood from a patient sensitive to horse serum Later 
4 minims of hoise serum riere giren and ei„htr minutes after this dose the 
clotting time had been reduced fiom ton minutes to trio and one half minutes 
In the filial ease reported br Mills on September 25 the clotting time was 6re 
minutes Then, fortr fire minutes after an intracntaneous dose of horse serum 
(4 minims) the clotting time rias three and one half minutes On October 4, 
It was four minutes and one hour after the administration of serum (4 minims) 
the clotting time rvas reduced to trvo minutes and fortr seconds Commenting 
on this case Mills sajs IVe again see the corrcotire influence of the local 
protein reaction on the hemophiliac condition 

In these leports theie seems to be lacking data necessaiy to establish any 
therapeutic ralue of anaplirlaxis over a period of time sufBcient to ju^ifj the 
procedure The results of Mills are of the same nature as those of Vines in 
that the immediate effect of the semm injection was that of reducing the 
clotting time, hut in no case is there eridence presented to show that dnnng 
the period of reaction itself, rras the clotting time influenced in any wav 
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Vines states that the duiation of the effect of the tieatment is dependent 
))Oth on dmation of the anaphjlaxis and upon the seveiitv of the hemophylio 
condition In this lespect it is possible that in the case here repoited the 
clotting time nas too high to expect a satisfactoiy leduction by means of the 
method ad^ocated Hoiievei, Mills saAS “This (pioeedure) is of very great 
Aahie cliniealh, since ve ma^ now keep oiii heinophiliacs sensitized to some 
jnotein ” And latei he repoits^ “good success in fiAm hemophiliacs hj making 
them sensitne to sheep oi hen seium,” and that a study of their blood before 
and aftci the tieatment shoiis that the fundamental fault has been corieeted 
In oidei to test this hypothesis, it was decided to apply the procedure to 
a case of hemophilia, and observe the results oimi a sufSeiently long period, 
to test its clinical I’alue 

A F D , a vlute boj, aged tnentj, cntcied the Univeisiti Hospital on Maich 0, 1027, 
complaining of bleeding and painful, swollen joints 

The family lustorj through foui geneiations is charted The patient’s mother has 
bien married twice A half biothei of the patient died at five jears from heniorihagc aftci 
haiang the frenulum hnguae taken out by the famih phisician One cousin also died at 
tuo leais of age of hemorrhage 
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Fig: 1 — Famih chart Cii cles represent lemales Black squares repi osent hemophiliacs 
It -nlll be seen that the Law of Nasse that the disease Is transmitted hy the unaffected fe- 
male is fulfilled and that the patient is a true hemophiliac 

At the age of si\ mouths the patient’s niothoi obsciied daik spots on his bodj 
tihicli wore transient At about fiie tears of age lie bad swollen ankles with the oieihing 
skin turning black and clearmg, later, the knees and elbows became afflicted as well 
EpistaMs was frequent in infancj but the joint sjniptonis weie most prominent At fif 
teen tears of age he had hematuria oter a peiiod of thiee weeks The bleeding episodes 
occurred at irregular intenals and during the past few tears thej appaiently became less 
frequent 

The following data gitc a complete summai-j of the case thiough one jear in chiono 
logic order 

Admitted March 9, 1927 Bleeding time ten niiiiiites, clotting time ninett minutes 
(Howell method) Urine clear Hemoglobin 75 per cent, platelets 250,000 Blood tjqio 
4 (Janskv) 'riie left leg was put in i cast in an attempt to coriect a fixed equmus dc 
foimitt of the left ankle 

March 25, coircction being slowlt obtained 

March 51, Cast icmoied and adhcsiie ti action applied to obtain doisiflexiou of foot 

April 5, sm ill hcniorrlmge into left ankle Oithopedic tieatment discontinued 

April 21 idmittcd to wnid for nonspecific piotem tberapj 

April 22, patient gucii 500,000,000 killed hpboid bacilli luti iienoush at 4 50 rai 

The yhite blood counts, duiiiig this expeiimeiit, Adiiecl between 7,900 and 
1G,600 quite parallel to the tcmpeiatuie tui\e Tables 1 to 111 show the 


I'Mlll* 
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Table II 




PKOTHFOMBIN 

PROTHROMBm 

D\TE 

CLOTXnsG TIME 

TIATE 

QUOTIENT 

4/20/27 

100 mm 

85 mm 

94 

4/30/27 

100 mm 

56 min 

62 

Pun in left leg and knee 

600,000,000 

typhoid intravenously 


5/ 3/27 

05 min 

55 mm 

61 

Pun in right knee 




5/ V2r 




Eight knee \en <;ore 




5/10/27 

100 mm 

60 mm 

66 


700,000,000 

typhoid intrat enonsly 


5/12/27 

95 mm 

53 

59 

5/24/27 

100 mm 

60 min 

66 

A. radiation o\ er spleen 




5/25/27 

110 mm 

65 mm 

7 1 

0/ 3/27 




\ indiatmii oici ‘-pleen 





Table ni 




High PurJNE Diet 




PKOTHl OMBIN 

PKOTHKOJIBIIs 

Dm 

CLOrUNO TIMF 

TIME 

QUOTIENT 

0/ 7/27 

102 nun 

60 mm 

66 

0/22/27 

05 mm 

56 mm 

61 

0/27/27 

07 mm 

58 mm 

04 

0/29/27 

95 mm 

56 min 

01 

7/ 2/27 

24 mm 

20 nun 

2_2 

7/ 7/27 

107 mm 

96 mm 

10 6 

7/11/27 

95 mm 

60 mm 

66 

Fun and swelling of left 

arm Ice bag to elbow 



7/13/27 

100 mm 

58 mm 

64 

Loft arm ^tn soic, uinblo 

to feed self 



7/14/27 




Feir EEC in urine Positiie guaiac on stool 



7/1C/27 




Hemoglobin SO R B C 

3,000,000 Eosinophils 1% 



7/-0/27 

97 mm 

60 mm 

66 

S/ 1/27 

105 mm 

90 mm 

10 0 

V 0/27 

110 nun 

85 inin 

94 


Patient di'clnrgffl 

T^BLE lA 

CLOTTING PI OTIIFOJIBIN PI OTHROilBIN 



TIME 

TIME 

QUOTIENT 

12/ <V27 
12/10/27 

12/17/27 

Intradennnl test with noimal lior-'C scnim tned 
wath iicgatne lesults 4 0 ce normal lioivc 
serum (PD) giien subcutaiieoiish 

Mnsts and hands swollen 

101 

74 

82 

12/19/27 

12/20/27 

I eft arm swollen, painful at elbon _ _ _ 

0 2 c c normal horse scrum (P D ) m3eeted 
intiademiallj Marked reaction with develop 
nient of large wheal and eatensue livpcremia 
Patient dei eloped an urticaria 7 da\s after 
this injection 

72 

54 

60 

12/21/27 

1/13/2S 

0 2 c c normal horse senim 5711001 and hi per 

74 

59 

66 

1/20/28 

cmin Blood m unne _ ______ 

Effusion m left elbon joint 

78 

62 

69 

1/24/28 

1/25/2S 

0 2 cc iiornml hor'C serum (PD) injected in 
tradenniilh Marked reaction with dcielop 

niLiit of will al and Iis-pertmia 

103 

SO 

88 

1/26/2S 


105 

85 

89 

1/27/28 

1/2S/28 

Blood in stool 

101 

79 

87 
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changes ^\]uch occmred The data differ in no naj from that usually obtained 
in normal individuals who receive intraienous protein except thit the actual 
clotting time of the blood varied nithiu wider limits 

This evpeiiment occupied one month the injections being gi\en on April 
23, April 30 and Jlaj 10 Betu cen the second and third injections the patient 
developed a hemorrhage into the right knee associated ivith considerable 
swelling and pain It seems clear then that the effect of shock therapj on 
this patient differs onlj in degree from that seen in experimental animals, and 
that the i eduction of the clotting time is a temporaij, rather than a perma 
nent phenomenon 

The patient was discharged August 10, 1927, and he returned to the clinic 
December 8, 1927, for fuither observation with regard to the effect of anaph 
jlaxis on the clotting time Table IV gives in detail the results of the expen 
ment It is obvious tliat no favorable change occurred in the patient’s condi 
tion wliile under obseivation There were on the contrarv continuous 
manifestations of heniophiln such as hematuria and nielem as well as joint 
and muscle hemoirliages 

COMMENT 


From the results m this case we are scarcely justified in assuming that 
anaphjlaxis or shock thcrapj has a place in the treatment of hemophilia, and 
from the published results of Mills there is no indication that a lasting benefit 
was secured by maintainiug an anaphv lactic state toward foreign serum Oni 
results with protein shock therapj indicate that a considerable reduction in 
tlie clotting time raaj be secured while fever i$ ptesenf 

In considering the results of botli Vines and Mills it must not be forgotten 
that, in many cases of hemophiba there is considerable variation in the clot 
ting time of the blood For example in three cases repoited by Davidson and 
McQuame^ the vanations weie as follows 


CASE 

R E 
E H T 
0 J 


LOW MINUTES 

33 

36 

70 


iiioH junotes 
70 
73 
387 


In our own case the clotting time varied between twenty four and one 
hundred and five minutes when the method of Howell' was employed It will 
be noted in the tables that bleeding episodes were taking place at intervals 
regardless of the treatment employed 


SUMMARY 

A case of hemophilia is reported m which an attempt was made to modify 
permanently the clotting time of the blood by anaphylaxis 

The method suggested by Vines (1921) was used but no permanent mflu 
ence of the treatment could be detected in this case and the favorable results 
reported by Mills are not confirmed 
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THE EFFECT OF CALCIUM CHLORIDE UPON THE TOXICITY 

OF BILE'‘ 


William C Eaierson, il D , Detroit, jMiciiig^n 


T he tiemeiiclous shock mIucIi follows the escape of bile into the peiitoneal 
caMti has been lepeatedh obseiiecl Bunting and Brown’ investigated 
tins phenomenon bi either in]ecting bile intiaperitoneallj^ oi bj' dividing the 
gall bladder of labbits and allowing the bile to eseape into the peiitoneal 
cant's Death geneialh oceuiied in twent\ foni hours and -was attiibuted to 
diiect action upon the niAocaidium 

A general bile pigmentation of luci easing intensitj mav be seen in eailj' 
obstructive jaundice elinicalB and theie mai be no aceompaujing svmptoms 
The pietuie is entiieh unlike that seen in bile peritonitis Ho'wevei, in each 
smell ome bile is the undeihing etiologic factoi It would theiefore seem that 
in obstructs e lauiidice the bile iii the blood stieam may be detoxified or there 
ma-s be a depression of the luei function and all the noimal elements of bile 
mai not be escaping into the circulation Mann and his cowoikeis" having 
shown the extia-hepatic foimatioii of bile pigment, the degree of jaundice 
would not necessaiih be an index of the actual amount of whole bile present 
m the blood stream and the tissues 

King and StewaiU imestigated the eftcct of the injection of pig’s bile 
upon the circulation of dogs and concluded that tlie toxicitj was due to the 
pigment Thei fuithei obseiied that the blood calcium lose 20 per cent dui- 
ing the cxpeiiments Thei belieied that the rise in blood calcium was a pio- 
tectne mechanism in that calcium combined with the pigment and lender ed it 
nontoxic It was fuithci concluded that the dclaied coagulation time in ob- 
stiuctne jaundice was due to the calcium being combined, and theie was none 
available for the piocess of coagulation 

Lee and YincenU demonstrated the importance of calcium administration 
In mouth and iiitiai enoush to shorten the coagulation time of the blood in 
obstiiictne jaundice Walteis has called attention to the fact that the high 
postoperatue moitaliti late in jaundiced patients was laigeh due to hemoi- 
ihagc He emplnsized the impoitance of adequate pieopciatne piepaiation 
of such patients b\ the administiatioii of calcium 

In new of the difteience in the reaction of the oiganism to bile in obstruc 
tne jaundice and in bile peritonitis it seemed dcsiiablc to deteimine whcthei 
calcium liad a tine piotcctnc effect against toxiciti Weie this demonstrated 
then the intravenous administiatiou of a soluble calcium salt would be indi- 
cated as a pieoperatnc measure in all cases of suspected bile peiitonitis 

It would seem that if calcium were piotectne against the toxicitv of bile 

•From tho Departmpnt of Surpen the Henrj Ford Hospital Detroit MichiKan 
necehed for publication JuL 12 102S 
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this mif,lit ronclih be clenionstnfcd bj dcteimimng tlie letlnl dose of a gi\cn 
sample of bile injectid at a iiiiifoim latp of speed and lopeat the e\penment 
hut increase the naaihblc onlciiim b\ the simultaneous injection of a soluble 
calcium salt to deterniinL uhctlier tlu lethal dose uas nlterid 

Mcltzer and Salant' haie shown that much of the confusion iii the litera 
ture upon the lelatne tONicite of bile depended entiielj upon the \aried speed 
of injection used be different iiiiestigators In all of our experiments we in 
jeeted the bile at a niiifonn late of speed 2 5 to 3 c e per minute 


METHOD 

Ox bile was obtained from tw elite ^all bladders of fieshh killed animals 
The material was diluted with an equal aolumt of iioimal saline and injected 
within tliiec hours aftei its collection Dogs were used m all the experiments 
and an effort was made to obtain animals of approxiniateh the same weight 
to test a single sample of bde The dogs were anesthetired bj the open drop 
method and later a cannula was placed in the tinchca and connected with an 
ether bottle The femoial aeiii was exposed and a Ilnitman two wav needle 
inserted This was coiineeted to two burettes containing the injection mate 
nal The diluted bile was placed in oik, and the calcium chloride solution oi 
normal saline in the othei depending upon the experiment A 5 pei cent solu 
tion of calcium chloiide was used and the total amount to be given was in 
jeoted simultaneouslv vnth the first aO cc of bile In the contiol animals an 
equal amount of iioimal saline was given A cannula was placed in the carotid 
arterj and couneeted with a mercuiv manometer foi blood picssuio ti acinus 
A tube was placed in the etheriration svstem and conneeted with a tambour 
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and Milting lever foi a tiacing of the lespiiatory moAements Blood pressure 
and 1 aspiration tracings vere made aftei the injection of everj 25 c c of 
diluted hile 

RESULTS 

The lethal dose of seren samples of bile urns detei mined in control animals 
and the effect of the simultaneous introduction of calcium chloride in varying 
dosage fiom 10 to 52 mg pei pound of body iveight was observed It ivas not 
deemed advisable to inject gi eater quantities of calcium chloiide because the 
usual therapeutic dose in man is 4 mg pei pound and according to Walters 
and Bowler^ the lethal dose foi a dog is 116 3 mg pei pound 

Fig 1 sliOM's the chaiaeteiistie giadual fall of blood pressure which oc- 
curs when bile is injected into a sistcmic vein Theie is a striking airhythmia 
and at times an appaient cessation of caidiae actiMti" 



Flp 1 — rrftct on the hlooil presume and re>:plration nhen bile is injected into the femoral vein 


Fig 2 shows essentialh the same pictuie The dog weighed 13 pounds 
and was giien 10 mg of calcium chloride per pound Theie is a similar fall 
oi blood piessuie and arrhAthmia to that pieiuouslj noted 

The results are summaiized in Table I The lethal dose in the control 
animals varied fiom 6 8 to 10 5 cc pei pound ivhile the average lethal dose 
for the group ivas 8 75 c c pei pound 

The lethal dose of bile in 19 dogs which reeeiied calcium chloiide varied 
from 5 4 to 9 2 c c per pound The aveiage lethal dose for this group ivas 
7 5 c c per pound 

DISCUSSION 

The expeiiments demonstrate that the simultaneous intiavenous injection 
of calcium cliloride in vanung dosage with fresh ox bile definitely does not 
decrease the toxicitv of the bile Although in both series of experiments the 
injections Mere made at a uniform rate, the lethal dose for those animals 
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which were guen calcium ehloiide was somewhat less than in the con 
trols As the dosage of calcium was increased the difference was more strik 
ing This IS of Intel est because of the obseiwations of Walters and Bowler* 
that tlie lethal dose of calcium chloride in a pundiced clog was much greater 
than in a noimal animal 



It would seem that the iiijection of bile lesulted in the mobilization of 
calcium which enters the blood stream The delated coagulation time in 
obstructivf jaundice mav be due to tJie cilcium being in a combined form and 
not being a-vnilable foi the process of blood clotting However, the expen 
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incuts ])iesented do not suggest that the calcium is combined nitli the toxic 
element or elements of the bile but rather to some othei constituent, possiblj 
the piottin, and theiefoie is not protective 

CONCLUSIONS 

1 Calcium chloiide shous no pioteetne effect against the toxicitv of bile 
in the noimal animal in doses i ailing fiom 10 to 52 mg pei pound of bodv 
u eight 

2 The beneficial effect of calcium chloiide in obsti active jaundice as pre- 
opeiatue piepaiation Mould seem to be limited to its effect upon the coagula- 
tion time of the blood rather than a tiue detoxifying action 

3 There is nothing to suggest that calcium chloiide m ould be beneficial 
in fulminating bile peritonitis 

Tins nort « is suggested siid done under the direction of Dr Eduiid C DuMdsoii 
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TIIL BCTIdV OF COLD UPON TUB T WAVE OP THE 
ELECTROCARDIOGRAM'' 


Haroed L Otto, M D , Neii York 


TX 1909 Eppingci and Rothbeigci* found that Mhen the basal and light 
A poition of the lieart of the dog is chilled bi the cthil chloiide spiai the 
tlulbng e\erts a positne influence upon the T-naie of the electrocaidiogram 
When It IS appliid to the apical and left poitions of the heait, the opposite 
effect appears, and a negatiie inflncnee upon the T-iiaie occins These oh 
seiiatioiis upon tin (fleet of cold upon the Tvaii neie confiinitd be the 
MOik of Wilson and lleiimann,- and Snuth, f the foimei also pointing out 

•I rotn the L-iboriloi-^ of Ph%R/oIo^!:^ FnculU of Mtflicine 

KoccImhI for publlcTtJon Auj?u*»t 20 1028 

+«=mUh (IM not cMul chloride In hi** experiments b'^cause of L/iWls objection ti\at it 
lhrr)%\« tim mu*5cle imohef] out of function 
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that since the effect of cold is to piolong the processes involved in muscle con 
traction^ the T Ma\e changes induced agicc ivith the assumption that it rep 
resents the decline of the acti\e process in the muscle contraction That this 
IS the same for the human heart has been pointed out by Wilson and Finch ^ 
These authors obtained cooling of the posteromferior aspect of the apex of 
the left ^entrlcle b\ having the subjects dim] iced ^\ater 

When the etlnl chloride method is repeated upon the lieait of the cat, 
these effects are cxnctlj reversed, and the freezing of the basal light portion of 
the heart causes marked negatnitj of the T■\^‘l^e, and freezing the apical 
left portion of the heart causes luaiked positivitj of the T MT've (Fig 1 ) 
If, hoireicr, the chilling of the heart is made less intense than that produced 
b"! the etlnl chloride spiay, eg bj the application of cold iiater oi ice, the 
effects occur as these authors desciibe them and tend to re\erse themsehes as 
the action of the ice is prolonged (Pig 2) Since the external \eutricular 
walls in these areas of the cat’s heart aie sufficiently thin to be frozen bj the 
ethyl chloride, there can be little doubt that the piocedure throws the por 
tion of the wall invohed entireh out of function 

Although the effects in all the experiments* were not alwajs pure the 
contrast of the results under the two sets of conditions, prolongation of and 
elimination from function, indicates that in the axial lead, actual right basal 
effects are associated with a positi\e influence upon the T Tiave since prolonga 
tion of its activity, or lessening of left apical ventuculai effects elevate the 
T wave, and actual left apical effects are associated ^nth a negati\e influence 
upon the T wave, since prolongation of its acti% ity or throwing muscle of the 
right ventricle out of function causes negativity of the T uave Furthermore 
they suggest that when the summation of the events of the cardiac contrac 
tion are such as to favor the nght ^entllcle by a prolongation of its activity 
(temporal preponderance) or an algebraic increase in the muscle activity over 
that of the left side of the heart (volume preponderance) the T wa\e tends to 
positivity, and in the case of the left side of the heart, the reverse action or 
negativity of the T wave is the result Tlicre is, howe\ er, no sensitivity in 
this balance of the muscle activity of the light and left ventricles inasmuch 
as a comparison of the effects of eth\l chloride in the heart of the dog and 
cat points out that the area imohed must be large in its relation to the size 
of the heart before the appearance of an easily recognizable effect from a 
volume preponderance in the axial lead since in tlie dog the spraying indu 
bitably throws muscle out of function without the electrocardiogram showing 
the effect expected 
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There were 10 trials In 6 cats under ether anesthesia the order of Investigation belnff 
ethyl chloride to rlglit then left ventricles then Ice or Ice Tsater through a fine tube 

to the right then left ventricles with a sufficient internal bctv.ccn each step for reco\ery The 
heart was always carefully protected with absorbent cotton s6 that only the area to be tested 
was eicposed 



POSITIVE BLOOD CULTUKES IN NONSPECIFIC 
ULCBEATD^E COLITIS" 


B\ Burrill B Crohn, M D , and Gregory Shwart/man, M D , New York 


T he siibiect of nouspecific ulceiative colitis has given use in recent yeais 
to considerable discussion It would seem that, as a clinical entitv, this 
tipe of colitis IS just assuming its real significdnce The clinical sjmptoma- 
tologi IS not jet complete New phenomena aie still being described Con- 
ceptions legal ding the eonise and prognosis aie in a state of continuous 
change The tieatmeiit suieh is in perjietual flu\ vaijung between absolute 

conseiiatiie medical management to extieme ladical surgical methods Piob- 
abh the least determined point is the etiologj’^ and in this connection particu- 
laih the lole that stieptocoeci singH oi in sjunbiosis plaj as a possible causa- 
tne faetoi It is paiticularh as beaiing on the point of piobable bacterial 
etiologs of this disease that we oftei this contribution dealing with cases of 
nonspecific ulceiatne colitis in which positiie blood cultuies have been fom d 
The recoseri of positive blood cultuies in this disease constitutes to the best 
of our hnow ledge an original obseivation 

CcsE 1 — A girl (E S') nineteen joins of age, who two leais pieiioiislj had an 
attack of diarrhea with bloodi stools She had been scicrcly ill for scion weeks under 
hospital treatment and was discharged improred She remained well until fne months 
before admission when she had a recurrence of her trouble, many dailj^ mocomeiits 
containing blood, loss of appetite and of weight Under intestinal irrigations and dieting, 
a certain amount of improienient took place &hc was admitted, however, to Mount 
^inai Hospital with the statement of haiing fne to si\ bloodi movements a dai and 
of ecpcncneing sharp, radiating pain with each bowel raoicment She was pale, thin, 
undernourished, the abdomen was relaxed There was marked tenderness oier the 
course of the colon The blood count showed a marked secondary anemia, hemoglobin 
42 per cent, color index of 0 48 and a normal differential count The stools were 
bloodj and contained no parasites and no amebao She had, howcier, a small per 
foration of the nasal septum and radiographically showed a mild clouding of the left 
ethmoid sinus 

Br sigmoidoscopic examination, the mucous membrane was seen to be granular, 
hwportrophic, friable bleeding casih and showing innumerable small pin point hemor 
rhngcs, but no definite ulcerations The temperature on admission was 104° T a 
febrile course at this lei el continued for several dais but, in tlie course of two or three 
weeks, showtd a gradual subsidence to almost normal Two weeks after admission she 
'-ufTcred pain in the left lower extremity, on physical examination a bluish pallor of 
the loft leg and toes was seen, tenderness was present along the left femoral vein A 
tentative diagnosis of phlebitis and thrombosis of the left femoral vein was made Diir 
ing the course of the next three or four days, the swelling of the left log increased and 
then subsided without further physical signs 

Among the interesting clinical symptoms obscried in this patient, there was a 
burning and painful sensation in the mouth and on the tongue On examination one 
noted a inoderateh seiere aphthous stomatitis, consisting of a small vesicular eruption 
scattered o\cr the buccal mucosa and gingival surfaces of the tongue 

•I-rom the Dep irtiiicnt of Xleillcine ami the laboratories of the Mount Sinai Hospital 
V* orK 

Rccched for publication Juh 27 1028 
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The course of the enst un«? fa\ornblc, n con‘itant and 8tcad^ lmp^o^ enicnt taking 
place One month after ndmi«! ion sigiuouloscopj still showed an advanced stage of 
se\crc colitis witj^^nnumi rnhle ulcerations pinhend to pencil top in size Acrifla\in 
irngntion treatment •a ns begun at tin point boinc further swelling of the loft leg 
took place \MtIiout delation of teinperntun V definite diagnosis of femoral throm 

bosis could not be made though tlu iini toms uerc suggestuo The eruption on the 
oral mucosa continued for some tinn the patient honing persistent evidence of small 
ulcers on the inferior surface and lateral margins ot the tongue The secondary anonim 
persisted licmoglobin showing ol pi r iint and red blood count 3400000 cells In 
the course of tho next few vviek the patient inn If a stendj jmprovment Small doses 
of vaccine obtained from Dr I 4 Bnrgiii ff the Alavo Clinic were given, accompany 
ing the acriflnvin irrigation tnatmint Phi jmtient was finally discharged two months 
after ailmission very dcdnitch impnvel 


Tactcr\o}o(]ic Dolo — ^cvirnl b »» tern lo„ie cx iiuimtions of the stools were midc and 
rcjiorted is folloua 

luU 1(1, bacillus eoU iiid Stroj teeicius iiilii molv ticus 
Julv 1'', enterococcus and batillits <oli 

Tulv IS, baciUus cob communis and Mi us linnolv'tieus Fus cxnmiimtion 

dircctlv from the sigmoid muio a !«►" d cntnococtu 

\n inprobio Wood ciilturo t ikon >n idinini. ii <> is mglti'C V routine oirobic Wood 
culture ftken oigbl ,n%s httr dunnf; tin buglit f Ibo febrile toiirse slioutd on inlieinolitie 
strcptococcui prouinp in tlic tom ill £.bi ^ II isks 

C^SF 2— In brief tluo it a In t >ri .f i mvKcii r.ur old seliool girl (P G) ulio uns 
idmittci to tlie Jlount Siimi Ifo inlul ' nniilnnnuK of Jmrriifn ff f‘'<t mmitht dnmtimi 
Sl,c bud Imd from three to nine nn.ien.ent . In tin ttnolr being loote, rvuten, nnd ecu 
tuning blood nlid niuciir 'elio bnl In t tin loumU in neiglit cororlnincd of ucnkiies in 
crentnig pnllor nnd dn cou„l. 1 liMnml ei iiiiiimtion In ired u tninll nrou of bronelio 
rneumoniu in the loft intirtcnpiihr n„.nn nnd a fen r,lc» at both T.t.e 

uas a ccoiidarj ancaiia, benioglnbm being W per cent red count .100 000, and wbito 
count u.GOO, till onI\ unusual elmracterI^tK being an eosmophiba of C per cent The 
temperature on adiui sion ranged bitnccii 10-1 and 10a F A rvctoic iniirinur was pres n 
at the npi* of the heart, the niiiriiinr pro uniabi) being of bemit origin 

Signioidoscop.c eanniination honed a niiirkedl, reddened tniicosa nith bon.oirbagic 
n.miratmna, but no definite ulcer. Tho membrane uas friable and profuse Weeding fol 

lowed the examination , . , 

Ik.thin tno or Gnce dues after admis loi. it nas noted that herpes was p„ eat oi 
tho hps This herpes persi ted for a fen daja und then graduall) disappeared The 
retinal ticld shoned a fen scattered petechial hemorrhage, on severil onaminations 

The patient .honed dtr the tt mir'lmt 

™tent.ou enema,, and forced genera, diet 
die pat.rt at the end'^of eight nieh. was praotica.K well and was discharged from the 
liospital , , , 1 

nuctenolopie Guta-An aerobic cuU- -3 -d^e np.a 

GrTnemd*’;;::!” fou:d’';f tt S mea.um Of the fiash, Subsegu.tlp an anaerobic 
blood culture was reported negative Agglutination lest, of serum against strains 
organisms were Tersistentb nognUTe s,„ptccocc,i. A 

In this case one positive „„s therefore, some doubt as to 

mild bronchopaeumonia was present at stream invasion Our 

whether the colitis or the P"™"'”™ J^"jutn.ely ch.aiiied in nleomtive colitis 

experience has been that nigatiie Wood c ^ rtiction was quite evidcntli 

a. well as in mild eases of bronebopneumoma ^ ^ 

due to tbe seior.li of the colitis be”n ‘ „„o„mpanied the fluctuations and sevcritv 

the subsidence of the mild pneumonic 
of tlip colitis vmptoms 
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Case 3 — (J K) A man of tnentj fi^e years under obsenation on the wards of 
Mount Sinai Hospital for almost nine months He had been suffcnng with symptoms of 
a seieic colitis at iiiogulai intei-vals during the preceding foui jeais, during Tchioh time 
he had lost seTent\ pounds in weight In Mar, 1927, an ileostomy had been performed 
wath the hope of causing a i eduction in temperature and improsement in the course of 
the disease However, in October, fire months after the opentioii, the patient was trans 
ferred to the medical wards for oui caie, the ilcostomi having succeeded onH in some 
slight general impioiement At this time sigmoidostopi showed a severe generalized ulcers 
tion, with marked proliferative hvperplasia and pohyioid icgeneiatioii Hhile undei our 
observation he was treated with a vaccine furnished bj Hi J A Bargen of the Majo 
Clinic He received also gentian violet bj mouth, iiiigations with aenflavin and at other 
times with flumenn Some weeks later wc administered, intravcnouslj , luge doses of polv 
valent antidjsenterj serum, which resulted in a slight wiwiediate benefit, but no maiked 
change m the course of the disease On the basis tliat anj benefit denied from vaccine 
or serani was in the nature of a nonspecific reaction, we gave the patient a series of tvphoid 
vaccine injections, employing sufficient amounts to ciiisc severe leactions 

The course of the disease was, however, slowlv but progressively downward Iiregular 
temperature continued, sjmptoms of arthritis of the large joints supenened At one time 
there was severe pain m the left penneuni and la the tuberositj of the ischium, so that 
we suspected a periostitis Radiographic studies were negative Eientuallj, in desperation, 
a colectomy was suggested, the sigmoidoscopie picture giving one an impression that the 
damage to the mucosa was so extensive and the cbnical course so hopeless that only a 
radical removal of the diseased tissues could offer any peimaneut hope A colectomy was 
performed which resulted fatally fiie days after operation, due to tlio maiasmic condition 
of the patient and a postoperative infection of the abdominal wall 

On various occasions cultures obtained from the wall of the intestines through the 
vigmoidoscope showed bacillus ooli, bacillus pyoejaneus, and on two occasions an enteroooocus 
One blood culture taken in November was ncgatiie, but the two blood cultures taken later 
at the peak of a rise in temperature showed enterococci m the fluid culture media Another 
blood culture taken four months after these findings was negative 

TECHNIC OF BLOOD CULTURE EAAJIINATIONS 

The methods employed lot cvdtixation of blood vveie, as follows 
Twenty-one c e of the patient’s blood w^eie inoculated at the bedside into 
fiasks each containing 100 c c of fluid medium and into tubes each of which 
contained 19 c c of agai The fluid media consisted of one flask each of 2 
per cent glucose broth, plain broth, and tomato broth, each of which leceited 
5 c c of blood In addition, one tube each of plain agai, 2 per cent glucose 
agar and liTcr-hormone agai were melted, cooled to 45°, and inoculated with 
2 ce of blood and pouied into Petii dishes Foui cc of ascitic fluid neie 
added to the liTer-hormone agai at the time of the addition of the jiatient’s 
blood The inoculated media weie then subcultmed each on a senes of vaxi- 
ous media daily foi foui to five days and spreads iveie made 

The tomato-hioth flask employed ui this laboiatoiy consisted of 90 c c 
of 2 per cent glucose broth and 10 e c of steiile tomato extract The tomato 
extiaet nas made by boiling iipe tomatoes The fluid extracted in this man- 
ner was centrifuged, filteied thiough Beilcfeld V caudle and adjusted to Fh 
8 2 before use In many instances the tomato-hioth was found extiemely use- 
ful foi bloooVcultures, since tomato extiaet selves as a souiee of poiverful 
groivth-promoiV^^ factors (Thjotta and Axery,^ Shwait/iman=) 
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It should be pointed out that uiuUi the ‘lbo^e dosciibcd conditions the 
positi\e nsults obtained in a \(T\ Inrjje number of patients suffering from 
Nirjou? diseases could be dnidcd into tno „roups 

A Po'^ittvc findwys in nil mnlm biidtr tins group of positnc blood cul 
lures bacterial giowth \\ns obtaimd m fluid media in ibimdance and m addi 
lion m solid niidm m the foim of isolated colonies Such results \\ere ob 
tamed in nil friiid bjitttuniias On no occasion mis theiL gronth in solid 
media ^\lthont growth in lliiid nndia 

11 Poii/irc fiudniffs in fluid undia Frcqucnlh bacteria grew m all fluid 
media or in some of them, wliile the solid media remained sterile for the eutiie 
period of obser\ntion It was hU that in such casts the initial number of 
organisms present in the blood was t xlnmeh small In fact, while 5 cc of 
blood cultnatcd in enriched fluid r. •'* ^ cultun the icduction of blood 

from 5 c c to 2 c c and its ciiltuation m solid medii in which theie was some 
mortalitj of initnlh seeded orpamsm*' resulted m sterile cultures There was 
a large group of cases winch ga\e positi\<. (induieS m fluid media alone 
(mostU tomato and glucose flasl s alnm i 

The positne findings in fluid rat 'In clout wtic obtained in conditions 
'\hich could not be termed septic mias rhe\ were in the natiue of transien 
baeteremias Septic foci communn *ti»^ lnt)\ with the genera circu a ion 
could not be detected clinic ill\ nor wrt such tomlitions found a po 
mortem examination In main of the tascs there were no clinica si^ns w 
uonid point to the presence ot bacteria in the gcncial ^ , 

quenth, a rise of temperature for a da\ or two with _j.g 

(.o\er\ was the onh s\mptom Positne blood cultures in 
also obtiined on scleral occasions in niutc rheumatic fever ^.u^TeUtis 
ditions such as malignant tumors tuberculosis icute anteii i p 
and other similar conditions The eg in.sms found in 
^\crc mninh streptococci, mostly nonhcmoUtic an some i 
liucmg streptococci , , , 

In the cases of iilceiatne colitis reported abose 
flaid media Mere obtained The orKamsms found in the ^ 
Streptococcus hemoljticiis, Streptococcus iionbemo s or 

A nonbcmolj tic streptococcus n is terme an en c tmentj 

eomsm grew in 2 per cent biic broth, resisted beating to 60 

aunutes and fcmieiited esculiii , , „„itnre 3 m 

It remains to deteruiine the significance of the posi ne blood 
file abose reported cases of nonspecific ulceratne eo i i h„„{oria into 

.. There is alnajs fust the possibility of “^rtrmtes.mal tracts 


general circulation from the upper 
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Desoubl^ ,nul PoicliPi^ established the f.ict that bactoiia ot inanv soils 
iua\ pass thiovigh the intestinal mucosa duimg the digestion oi tatti sub- 
stances and aie tound toi a fen hoius m the clnle and in the blood As 
point! d out hi Calmette,'’ the findings ha\e been \eiified so otten that it is 
non a lule in all institutes of serotheiapi to bleed the hoises onh nhen 
fasting, if it IS desired to obtain sterile seia 

The intei pi elation of the lelation of the positne blood culture to the 
etiologi ot the disease must be made with gieat caution It should be le- 
luembeied that the initial numbei of oiganisms found in the cnltuies of the 
blood Avas leii small The oiganisms recoveied ireie of the tipe nhich was 
commonh found in tiansient bacteieniias On the otliei band no definite 
basis can be ofteied foi denjmg that these oiganisms mai be responsible ioi 
the etiologA of the disease itself 


coNCbusions 

1 Positne blood cultures can be obtained iinclei ceitain conditions in 
cases of nonspecific ulceiati%e colitis 

2 Possible inteipietations of such findings aie deieloped but it is lecou- 
nized that eonsideiable expeiimental and clinical iioik is necessan befoie 
definite coiiclnsioiis can be di H aiti 
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5 Bull, C (i , and McKcc, C M Proc Soc E\pcr Biol A Med 25 49S, 102S 
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PROGRESS IN HAY FEVER 

A Remew oi the Hay Fe\ee Literature of the Yevrs 1927 and 1928 


By Samuee M Peinberg,! MD, Chicago, Iilinois 


TT HAS been mi feelmg that theie is need for a revieiv of the lecent nork on 
A 3iaj feiei, a lesieM so nearh complete as to be of salue to the alleigist 11 ho 
has not the pioper access to mam penodie publication&, and to the inteinist, 
otolarj ngologist, and otbeis interested m this field of nork and nho wish to 
keep thenisehes abzeast of the times nitb a minimum of time and effort In 
this aiticle aie abstiacted the periodic publications of 1927 and 1928 Tlieie 
has been an earnest attempt to include all the ai tides available in the original 
m English, as iiell as German, French, Italian, and otliei foreign journals 
Honeier, there weie thiee or foui articles ulnch tlie iCMeiiei has been unable 
to obtain I vnsli to point out the fact also, that in zeiieiving anj subject one 
IS faced mth the difficult! of abstiactmg articles 11 Inch because of the detailed 


•From the Asthma and Haj Feier Clinic Worthn estem Unlversltj Medical School 
t Attending Phjsiclan Cook Count} Hospital Attending Phvsician AVashIntrton 
Commimlti Hospital Associate In Medicine iMorthwestern Uniiersit} Medical ScIitoI 
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6r tabular nature of their contentb do not Unci themsehes easilj to condensa 
tioii These articles are included in this reMOu but the reader is strough 
urged to read them in the original if he is at all interested m the suggested 
contents 

Duke^ ® has reviewed the nd\aucc& in oui laiow ledge of allergj in the last 
two \ears Howeier, because of the breadth of the scope of his papers he has 
been unable to put much stiess on the subject of hay feier Although nothing 
ladicallj neu has occurred m this field in the last tuo a cars it is gratifying to 
note ney ertlieless that coiisideiable piogiess has accumulated in our knoul 
edge of the etiolog\ and treatment of this disease 

ETIOLOCa \ND PATlIOLOOa 

Although mam lepoits appear in the hteratuie concerning the causes of 
ha> feyer as a phenomenon of sensitization to pollen most of these are repeti 
tions of facts already leeordcd in the past * The all impoitant question of the 
basic mechanism underlying the predisposition to sensitization has not yet 
been nnsyveied In the meanyyliile, howeyer, there haye appealed several arti 
ties y\hich thioyy considerable light on heredity and other factors in the 
etiologj 

Clarke et al,^ in a stuclj of heicditj in alleig>, show that not only is the 
allergic tendencj inherited but also the organs or tissues inyohed are more 
or less predetermined b> hereditj The> present statistics shoyymg that pure 
asthmatic subjects have more pure asthmatic antecedents than pure hay feyer 
antecedents, and that pure haj feyer subjects have more pore haj fever than 
asthmatic antecedents 

Balyeat “ in a stud^ of the factois goycrning the acquisition of hjpersensi 
tneuess, concludes that iiiheiitance is the principal factor determining whether 
01 not an indn idual yy ill develop clinical haj fever or asthma, and chiefly goy 
erns the time of life yyhen symptoms appear He also maintains that heredity 
influences the kind of atopen to yvhich the iiidnidnal yvill become sensitive 
The earlier in life sensitiveness occuis the greater the likelihood of becoming 
seusitiye to more than one group of atopens Degree of exposure to a giyeu 
substance is also a deciding factor whether sensitiveness yyill deyelop to that 
substance Balyeat has demonstrated also that a child mav be born specifically 
sensitiy e to a food protein sensitization occurring pi obably bj placental trans 
mission of atopens 

In a senes of 36 individuals yvho had an heieditarj background of haj 
fever Baldwin” has attempted to determine the i elation of the onset of the 
cutaneous sensitiyity to the clinical symptoms Of this number fiye dey eloped 
positiye skin tests simultaneously with the deyelopment of haj feyer, in a 
sixth case of hay fey er the skin tests did not become positive until the second 
season 

Bristow’ says that “It (allergy) seems to be a disease of ciyilization, liaj 
feyer among negroes is rare ” This is not at all in accord yvith the experiences 
of the revieyver who sees manj cases of hay feyer and asthma among negroes 
in the Clinic This is substantiated further by recent reports of considerable 
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Case 3 (J K) A man of tnentj fi^e years under obsenation on the wards of 

Mount Sinai Hospital for almost nine months He had been suffcnng with symptoms of 
a seieic colitis at iiiogulai intei-vals during' the preceding fouj jeais, during which time 
he had lost seTent^ pounds in weight In Mar, 1927, an ileostomy had been performed 
wath the hope of causing a i eduction in temperature and improsement in the course of 
the disease However, in October, fiie months after the opentioii, the patient was trans 
ferred to the medical wards for oui eaie, the ilcostomi having succeeded onH in some 
slight general impioiemeut At this time sigmoidostopi showed a severe generalized wkera 
tion, with marked proliferative hvperplasia and pohyioid icgeiieiatioii Mhile undei our 
observation he was treated with a vaccine furnished bj Hi J A Bargen of the Majo 
Clinic He received also gentian violet bj mouth, iiiigations with aeriflavin and at other 
times with flumenn Some weeks later wc administered, intravcnouslj , luge doses of polv 
valent antidjsenterj serum, which resulted m a slight immediate benefit, but no maiked 
change in the course of the disease On the basis that anj benefit denied from vaccine 
or serum was m the nature of a nonspecific reaction, we gave the patient a series of tvphoid 
vaccine injections, employing sufficient amounts to citiso severe leactions 

The course of the disease was, however, slowlv but progressively downward Iiregular 
temperature continued, sjmptoms of arthritis of the large joints siipcncned At one time 
there was severe pain in the left pennenm and in the tuberositj of the ischium, so that 
we suspected a periostitis Radiographic studies were negative Eientuallj, in desperation, 
a colectomy was suggested, the sigmoidoscopic picture giving one an impression that the 
damage to the mucosa was so e-vtensive and the chnical course so hopeless that only a 
radical removal of the diseased tissues could offer any peimanent hope A colectomy was 
performed which resulted fatally fiie days after operation, due to tlio maiasmic condition 
of the patient and a postoperative infection of the abdominal wall 

On various occasions cultures obtained from the wall of the intestines through the 
sigmoidoscope showed bacillus ooli, bacillus pyoejaneus, and on two occasions an enterococcus 
One blood culture taken in November was ncgatiie, but the two blood cultures taken later 
at the peak of a rise in temperature showed enterococci in the fluid culture media Another 
blood culture taken four months after these findings was negative 

TECHNIC OF BLOOD CULTURE ENAJIINATIONS 

The methods employed fot cvilti\atioii of blood vveie, as follows 
Twenty-one c e of the patient’s blood iv^eie inoculated at the bedside into 
fiasks each containing 100 c c of fluid medium and mto tubes each of which 
eontamed 19 c c of agai The fluid media consisted of one flask each of 2 
per cent glucose broth, plain broth, and tomato broth, each of which leceited 
5 c c of blood In addition, one tube each of plain agai, 2 per cent glucose 
agar and liTcr-hormone agai were melted, cooled to 45°, and inoculated with 
2 00 of blood and pouied into Petii dishes Foui cc of ascitic fluid iveie 
added to the liTcr-hormoiie agai at the time of the addition of the jiatient’s 
blood The inoculated media weie then snbcnltviied each on a senes of vaii- 
ous media daily foi foui to five days and spieads n^eie made 

The tomato-hioth flask emploj’ed m this lahoiatoiy consisted of 90 c c 
of 2 per cent glucose broth and 10 e c of steule tomato extract The tomato 
extiaet nas made by boiling iipe tomatoes The fluid extracted in this man- 
ner was centrifuged, filteied thiough Beilcfeld V caudle and adjusted to Pa 
8 2 before use In manj instances the tomato-hioth was found extiemely use- 
ful foi bloook^ultures, since tomato extiact selves as a souiee of poiverful 
growth-promoiVig factors (Thjotta and Av ery,^ Shwait/iman=) 
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DlbCUSSlON 

It should be pointed out that under the abo\e described conditions the 
positue results obtained in a ^e^> Higc number of patients suffering from 
\arious diseases could be dnided into two groups 

A Positiic findings in all mcdm tuider this group of positne blood cul 
tuies bactciial giowtli was obtained in fluid media in abundance and in addi 
tion in solid media in the loini of isolated colonies Such results were ob 
tamed in all franl bacteremns On no occasion was tlierc giowth in solid 
media without giou th in fluid media 

13 Positive findings in fluid media Frequently bacteria grew in all fluid 
media or in some of them while tlit solid media remained stenle for the entire 
period of observation It was felt that in such cases tlie initial number of 
organisms present m tlie blood was extremely small In fact, wlule 5 c c ol 
blood cultmtcd in emiched fluid gave rise to a culture the leduction of blood 
from 5 c c to 2 c c and its cultivation in solid media, in which there was some 
mortality of initiallv seeded orginisms resulted in stenle cultures There was 
a large group of cases which gave positive findings in fluid media alone 
(niostlv tomato and glucose flasl s alone) 

The positive findings in fluid media alone weie obtained in conditions 
whicli could not be termed septicemias fhev were in the nature of transient 
bacteiemias Septic foci comramucating frcelv vnth the general circulation 
could not be detected clinicallv nor wore such conditions found at post 
mortem examination In many of the cases there were no cbnical signs which 
would point to the presence of bacteria in the general circulation Fre 
quently, a rise of temperature for a day or two with subsequent speedy re 
tovery was the only symptom Positive blood cultures in fluid media were 
also obtained on several occasions in acute rheumatic fever, debilitating con 
ditions such as malignant fumois tuberculosis, acute 'interior pobomyelitis 
and othei similar conditions The organisms found in this group of cases 
were mainly streptococci, niostlv nonhemolvtic and sometimes gieen pro 
ducing streptococci 

In the cases of ulcer'itive colitis reported above positive blood cultures 
in fluid mediT weie obtained The organisms found in the 3 cases were 
Streptococcus heiuolyticus Streptococcus nonheraolyhcus, and enterococcus 

A nonhemolytic streptococcus ms termed an enterococcus if the or 
ganism grew in 2 per cent bile broth resisted heating to 60° for twenty 
minutes and fermented esculiu 

It remains to determine the significance of the positiv e blood cultures in 
the above reported cases of nonspecific ulcerative colitis 

There is always fiist the possibihty of direct absorption of bacteria into 
the general circulation from the upper respiratory and intestinal tracts 
Bull and McKee^ recently reported experiments on rabbits in which they 
were able to induce bacteremia by depositing organisms on the surface of 
the nasal mucous membrane 

Libman pointed out on seveial occasions that streptococci are common 
secondary invaders of the blood 
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Desoubl^ ,nul PoicliPi^ established the fact that bactoiia ot inanv soits 
iua\ pass thiovigh the intestinal mucosa duimg the digestion oi latti sub- 
stances and aie toiind toi a fen boms m the clnle and m the blood As 
point! d out bA Calmette,'' the findings ha\e been \enfied so otten that it is 
non a lule in all institutes of serotheiapi to bleed the hoises onh nhen 
fasting, if it IS desired to obtain sterile seia 

The iiiteipietation of the lelation of the positiie blood culture to the 
etiologi of the disease must be made with gieat caution It should be le- 
luembeied that the initial numbei of oiganisms found m the ciiltuies of the 
blood Avas leii small The oiganisms recoveied ireie of the tspe nbicb was 
commonh found in tiaiisient baeteieniias On the otliei band no definite 
basis can be ofteied foi denjmg that these oiganisms mas be responsible ioi 
the etiologA of the disease itself 


coxcbusions 

1 PositiAe blood cultures cau be obtained luiclei ceitain conditions in 
cases of nonspecific ulceiatise colitis 

2 Possible inteipietations of such findings aie deioloped but it is lecou- 
nized that eonsideiable expeiimental and clinical noik is necessan befoie 
definite conclusions can be diami 
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PROGRESS IN HAY FEVER 

A Remew oi the Hay Fe\er Literature of the Yevrs 1927 axd 1928 


Ba Samuee M Feinberg,! MD, Chicago, Iilinois 


TT has been mi feeling that tbeie is need for a reAneiv of the lecent nork on 
A haj feiei, a lesieM so nearh complete as to be of salue to the alleigist nho 
lias not the pioper access to mam penodie publication&, and to the inteinist, 
otolarj ngologist, and otheis interested m this field of nork and nlio wish to 
keep thenisehes abzeast of the times nith a minimum of time and effort In 
this article aie abstiacted the periodic publications of 1927 and 1928 Theie 
has been an earnest attempt to include all the ai tides available in the original 
m Engbsb, as riell as German, French, Italian, and othei foreign journals 
Honerer, there weie three or four articles rihich the leMenei has been unable 
to obtain I rvisli to point out the fact also, that in reriemng anj subject one 
IS faced rnth the difficultr of abstracting articles uluch because of the detailed 
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6r tabular nature of tliea contents do not lend thtuisehes easily to condense 
tiou These articles are included m this review, but tlie reader is strongly 
iiiged to read them in the original if he is at all intciested in the suggested 
contents 

Duke’ ‘ has reviewed tlie advances in oui knowledge of alleigj in the last 
two >ears Ilowevei, because of the breadth of the scope of his papers, he has 
been unable to put much stress on the subject of haj fevei Although nothing 
ladicallj new has occurred in this field in the last tw o v ears it is gratifv lug to 
note nevertheless that consideiable progiess has accumulated in oiir knowl 
edge of the etiologv and treatment of this disease 

ETIOLOGV WD PATIIOLOGV 

Altliough niaiij leports appear in the literature concerning the causes of 
haj fever as a phenomenon of sensitization to pollen most of these are lepeti 
tions of facts nlreadj lecordcd in the past ’ The all nnpoitant question of the 
basic mechanism undcrljing the predisposition to sensitization has not jet 
been answered In the meanwhile, however, there have appealed several arti 
ties which throw considerable light on hereditj and other factois in the 
etiologv 

Clarke et aV a studj of hcreditv in allergj, show that not onlj is the 
allergic tendencj inherited but also the organs or tissues involved arc more 
or less predetermined bj hercditv Thej present statistics showing that pure 
asthmatic subjects have more pure asthmatic antecedents than pure hav fever 
antecedents, and that puie haj fever subjects hare more pure hav fever than 
asthmatic antecedents 

Balveat,® in a studj of the factois goveimng the acquisition of hvpersensi 
tiveness, concludes that inheritance is the principal factor determining wliethei 
01 not an individual will develop clinical haj fever or asthma and chiefly gov 
enis the time of life vrhen svniptoms appear He also maintains that hereditv 
influences the kind of atopen to which the mcbvidual will become sensitive 
The earlier in life sensitiveness occuis the greater the likelihood of becoming 
sensitive to moie than one group of atopens Degree of exposure to a given 
substance is also a deciding factoi whether sensitiveness will develop to that 
substance Balyeat has demonstrated also that a child mav be born speeificallv 
sensitive to a food protein, sensitization occurring probablj bj placental trails 
mission of atopens 

In a senes of 36 individuals who hod an heicditaiy background of hav 
fever Baldwin® has attempted to detcnnine the i elation of the onset of the 
cutaneous sensitivitj to the clinical symptoms Of this number five developed 
positive skin tests simultaneously with the development of haj fever in a 
sixth ease of haj fever the skin tests did not become positive until the second 
season 

Bristow’ sajs that “It (alleigv) seems to be a disease of civilization haj 
fever among negroes is lare “ This is not at all in accord with the expenences 
of the reviewer who sees many eases of hav fever and asthma among negroes 
m the Clinic This is substantiated further bv recent reports of considerable 
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lia\ fe^el in South Afiica, and asthma lu India It uould seem that m those 
eountiies iii which ha\ ieiei is laie, it is moie a iiiattei of botanic than lacial 
consideiations 

Vaughan^ makes the obser\ation that Weil maintains that the difference 
m quantitatne distiibntion of smooth muscle among difteient e\perimeutal 
aminals accounts foi then diffeient shock oigans labbit, pulmouais arteiioles, 
ffuuiea pig bionchi, dog, liver, etc This is ofteied as a possible explanation 
bi Vaughan as to win some alleigics deielop hai te%ei, otheis asthma, and 
still otheis cutaneous manifestations lie also coiisideis the following etio- 
logie factois of impoitanee, espccialh fiom the standpoint ot treatment, the 
conception that jiollinosis is a constitutional disease , that specific local sensiti- 
ration inai plai some idle, that iactois deciding nasal loealiration mai be 
nonspecific such as infection* and mechanical obsti action, and that coexistent 
sensitization to food oi other inhalants mat aggiaiate oi localize the hat 
fes ei 

Bah eat-' emphasizes the importance of oiiis loot in alleigi In 373 eases 
ot has teiei he lias foiuid it to be a faetoi in 7 2 per cent lie sacs that the 
raajoiiti of these oins-sensitive individuals must be desensitized 

Duke^'’ lias found that in hat feiei cases 10 per cent had nasal polyps and 
6 pei cent sinus infection He eonsideis this secondaii to allergv rather than 
piimaiv, and uains against nasal opeiations in such cases In a studj of 91 
patients who had a nasal complaint in addition to then presenting simptoms, 
Evernian” found that m the In peisensitne cases 72 pei cent shoued eosino- 
philes in the nasal secietions, while in the nonallergic cases onh 9 per cent 
shou ed occasional eosmophiles 

Giafton Tv lei Biown^- made an analysis of the eosinophile counts in 
asthma, liav fever, and hyperesthetic ihimtis His conclusions aie that in 
asthma the average eosinophilia is as high in allergic as in the nonalleigic 
cases and that in hav fevei and hyperesthetic iliinitis the blood eosinophilia 
IS equallv high and piesents no difteienee m the sensitive and iionseusitiv e 
cases As a lesult of a stndv of eosinophilia at various stages of hay fever 
Sternberg^ suggests that the inciease of eosmophiles in hav fever seems to be 
a shock reaction He calls attention to the fact that no inciease was obseived 
in patients free fiom svmptoms befoie and during their treatment 

In a senes of 85 cases studied, comprising 53 cases of asthma, 20 ot liav 
fever and 12 iionseasonal alleigic ihinitis Steilmg” finds a liv pocalcemia in 
oiilv 23 while phosplioius detieiencv (0 to 3 0 mg pei 100 ce ) was pieseiit 
in GS 

As 111 the past one still fiiids lu the literature allusion to fanciful, unsub 
stantiated hvpotlieses attempting to explain the pathologv and treatment of 
hav fevei Thus, Leaeld" claims that all sensitization, hav fever, asthma, etc, 
is a result of nasal pathologv He maintains that the nose acts as a filter to 
prevent the entrance of toxic substances into the blood, that when nasal 
pathologv is present filtration is not adequate, lienee asthma or Iiaj fevei 
Bvrd"' states that hav fevei is due to pathologic cunents (electrical?) which 
mav eutei tlie nose via the nasal ganglia or nasal nerves Tins author tnes to 



I iiontLs-, iiA\ I M Lr 


7^0 


explain almost eicr^ disease b\ tlit conception ot patliologic cm i cuts in ivliieii 
the brain is tlie distnbiitiiig ctntci and abnoiiiial toiiditioiis result fioiii 
‘shorts” of evcessne cniients 

CLIMCAI SIAMl-EbTATlOns AND DIAGNOSIS 

Actoidiiig to Ball eat" the gciicial health of the hni feiei patient is bet 
ter than the ai erage and he has a gitafti icsistaiiee to infectious disease This 
IS true in spite of the fact that in the ntitiiiiinni Jiaj feier cases 28 per cent 
had asthma during the season and 60 pei cent tend to doielop asthiiia eicntnallj 

Kahn'' states that in chioiiic hai feier oi asthma in the boiith theie ma> 
be 111 addition to the alleigie siinptoms a lIiioiiic toxemia due to pollen This 
occurs maiiili in childieii and consists piiiicipalli of bad iiaid gioiith back 
Hard mcntaliti, tindci nutrition snlloii si in and eiieurcsis 

Pollen liai feier and asthma in childien does not seem to haie the 
adult picture, aecoiding to Kahn” it is iisuallj mild and is Ircqnenth mis 
tal en for sjmptoms of adenotonsillai hipeilroplij lie sais that a definite 
bronchitis, aecoiiipaiii ing the ihiiiitis piecedes the initial asthma At that 
stage the alleigio nature of the manifestations mai be leeogniAtd bj coexist 
mg lasomotor ihinitis pollen piecautioiis and relief iiith epineplirin High 
fever and leucoeitosis often aceonipaiii the asthmatic attacks and max lead 
to a diagnosis of pneumonia To this the reiieiur iioiild lil e to add that 
similar errois aiise in asthiiia in childieii due to things otliei than pollen 
Jlanx of the acute respiiatoii conditions in children diagnosed as pneu 
monia, fousiliitis, or nifcefious hioiicliitis aie eitliei asthma oi allergie broil 
ohitis Other essential differences in pollinosis of obildien and adults as 
noted bx Kahn are the mildness ot the nasal sxiiiptoms in childieii the definite 
toxemia fiequentlx occurring and the less marked diagnostic si in tests 

Lamsoii, ” in a senes of intraeiitaiieous tests uitli pollens in oxei 100 Inn 
fexer cases slioxrs a distinct spetificitx ns to species and genus Mnnj of the 
pnpeis, such as that of Ilinnitr ' corroborate further the diagnostic xahie 
of skin tests Kahn again iciterated his picxious statements in legnrd to 
the unrelinbilitx of skin tests He claims that negatne skin tests both 
cutaneous and iiitinoutaiieoiis are so frequent in the piescnce ot pollinosis 
ns to make such tests undependable He advocates the use of siibeiitancous 
tests dailx inei easing injections siibciilaiicoiislx until a reaction is obtained 
He admits, liouexer, that he max haxe to push the injections to ns high a 
coiicoiitiatioii as 1 20 before reactions occur He states ' that iiegatixe skin 
tests (with as high as 2 per cent pollen iiitradcrmnlh ) are fiequent in Texas 
111 pollen nsthmaticb in infants and xoung children espccinllx He adds 
houexer, that the longer the duration of asthiiia the less lil eliliood is tlieic 
of iiegatixe slan tests It max he said that Kahn’s experiences are not in 
accoid iiith those of the roxiexver nor xiitJi those of the mnjoritx of allcr 
gists Hoxvexer, peculiar climatic conditions in the South max possiblx ac 
count for tins differeiiec 

In a report of further obseixafions on the nonspecific diaj,iiosis of nllcigx 
I" haxe presented a senes ot cases ot asthma haj fox or and perennial rhinitis 
111 XX horn a diagnosis of allcigx could he made bx the intradermal test xxith 
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human dandei extract The lesults in haA fevei, houe\er, weie not as good 
as in asthma in 38 cases 36 leaeted with the dandei extiact Although this 
reaction is of no great piactieal lalue in hai fe\ei, it is of great imlue in 
perennial ihinitis oi asthma 

EXPERIMENTS AVITH ATOPENS AND ATOPIC REAGINS 

Lanison Puiess, and MiUei =-* ='■ m a senes of expeiiments ivith spring 
and fall hai fexei cases, showed that theie is a definite diminution of skm 
leactniti aftei pollen tieatment Tliei' sav that skin desensitization to fall 
pollens lesults in a majoiiti' of cases after the usual coiiise of treatment This 
peisists at least for four weeks and in some eases for months or i^ears In a 
studi of a number of allergic patients in whom negative leactions uere ob- 
tained to ceitain pollens the injection of such pollens did not sensitize the 
skin TheA also failed to engender skin reaction to ceitain pollens by inject- 
ing them into a person defiiutelj hypei sensitive to othei pollens Piom this 
thev rightlj suggest that natural exposure, inhalation of pollens, oi injection 
of the same pollens, aie not the onh faetois necessaiA to induce skin h>per- 
sensitiveness in an alleigie person 

On a laige numbei of pollen-sensitiA e patients Hubei'-'' made a study of 
the skin reactions to diA large and small ragiveed pollen gioAvn in different 
sections of the United States The samples of the same species of pollen varied 
consider ablA in coloi due piobabh to the method used in collecting and pre- 
serving them With the same species of pollen some patients consistentlj gave 
greater reactions to one oi more of the samples than to the othei s, while other 
patients gave greater reactions to different samples Huber interprets this 
Aariation in reaction to mean that the chemical composition of the samples 
Aaried and that all patients Aveie not sensitne to the same constituent 

The disputed question of the identity of the atopens of the short and 
giant ragweed has been studied further by Aaron Brown The latter main- 
tains that these atopens aie entiieh identical, and he supports his claims bA 
the following obseiAations In a senes of 31 late haj fcAcr subjects tested 
Aiith extiacts of both giaut and short ragweed they Avere found to be equallj 
sensitne to both One gioup was given a senes of prophylactic treatments 
Avitli one extract and the other with the other Avitli results as good as in com- 
bined treatment After a maximal tolerance had been estabhshed for one 
extract an equnalent or largei quantitj of the other extract was injected 
Avithout bemg followed in anj case by a constitutional reaction 

In experiments on rabbits the Scandinavian authois, Thomsen and 
Baage=“ hare found that pollen injections caused a high antibody titei 
This was quite specific for the species but shou ed quantitative relationship to 
members of the genus of pollens In such highly immunized animals thej 
found no evidence of sensitization as could be determined bj intracutaneous 
or subcutaneous injections or conjunctnal application On the other hand, 
Loeb" Avas able to sensitize guinea pigs aa ith aa atery extracts or alcohol pre- 
cipitates of pollen (Pinus sihestris) and goose feathers 

GroAe'= attempted to produce local hjpeisensitiAeness in loAvei monkcAS 
and chimpanzees bv the method of passne tiansfei oiiginallA described bj 
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Prausnitz and Ivustei and found to bt higlih successful m experiments on man 
In this work the pooled seium containing the atopic leagins for ragweed, 
liorse serum, La Page’s glue and cottonseed were used Her conclusions 
are that the results are practieall\ negatiac as regards the pioduction of 
local or constitutional loperscnsitneness 

Black^^ cites several lensons for throwing doubt upon the relation of the 
atopic reagin to the true atopen m pollen He sajs that negatne skin reac 
tions ma\ occur in clinicalh sensifne cases aud positiae reactions may occur 
in absence of clinical sensitneness In the reviewer’s experience this cer 
tainh occius ver\ raieh in this part of the countr} (Chicago district) 
Again, he sa^s skin reactions maa continue unchanged in indiaiduals sue 
cessfulh treated, and the\ maa persist long after spontaneous cure of the 
patient The size and intensita of the skin reaction haae no relation to the 
seaerita of the clinical condition Pinalh he claims that in mixtures of 
rcagin and atopen the reagin aras neutiabzed aihile the atopen remained 
unchanged As a a\hole his aiguments are avoll founded and should stimulate 
further experiments in this field 

REGIONAL BOTANIC REPORTS 

In the last tavo a cars there has been considerable pi ogress in the accumu 
lation of botanic suraejs of haa feaer plants in aarious parts of the United 
States and in some foreign countries This demonstiates, more than ana 
other fact peihaps the geneial appieciation of the importance of the haa 
fever problem and its relation to the local flora 

G T Broavu** reports on the late spring or summer haj feaer in the 
District of Columbia and aiciuita He luenminntes the following sweet 
vernal grass, June grass orchard o*«ss timoth}, red top grass and English 
plantain Bernton* records 3 cases of Ina feaer due to the pollen of the 
paper mulbGrr> tree (Papanus p'lpjrifern Kuntze) in Washington, D C He 
sajs that this tree although a natiae of Eastern Asia groavs in the eastern 
half of the United States from Neaa York to Florida 

In the Colorado Springs district of Colorado Conaaa> ° reports the most 
important haa feaer plants to be Russian thistle lamb’s quarter, sage rag 
aaeed and cottonaaood tree In addition to his complete and classic botanic 
suraej reported on in 1926 Waring” reports seven cases in avhieh the cotton 
of the cottonavood tree avas probably a cause of ‘hay feaer” Tests avith 
pollens of the usual plants polbnatmg at that time of the jear were negative 
aahile the intradermal injection of the cotton extract was positive All of 
these patients were also sensitiae to the pollen of the cottonavood 

In Oregon Chamberlain’* considers 95 per cent of the haa fever to be 
of the midsummer tjpe and caused bj the grasses The other plants of im 
portance are Russian thistle and the artemesiae Fiom pollen counts and a 
botanic suraej of the east shoie of San Fnneisco Baj Rowe” concludes that 
in that region the grasses pollinate all a ear lound, but are most profuse 
from March to August The trees pollinate from January to July Am 
brosiae artemesiae, and chenopodiae are causes of hay feaer, but are not 
aery profuse Of the ambiosiae, the Western ragweed (ambrosia psilotachva) 
IS the one found in that region 
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Although it IS noM accepted opinion among the cast inajoiitj of alleigists 
that biighth coloied plants and floweis aie not a cause of hav fecei, Steu art,'*" 
■wilting fiom Iona, seems to considei also the rose, dandelion goldeniod, 
o-oldenglou, daisc, astei, dahlia and otheis as contiibuting factois In ■western 
IMontara, Foss** reiioits three hai fcAer seasons spiiug (j\Iaich to April) 
due to the trees, eaih summer (Ma'^ and June) due to grasses, and late sum- 
mer (Julj to frost) due to Russian thistle, sagebrushes and poceit\ -weeds 
The last group, according to the authoi, accounts for 60 per cent of all ha-v 
fevei eases in that region In Neiada a someuhat similai situation is re- 
ported bj Albert*^ on the basis of skin tests made on 31 hai fever cases 
He sars that the Russian thistle, pollinating from Juh to October, is the 
most important hav feiei plant, othci chenopods shad scale, annual salt 
bush, and lamb’s quarter are also important As a group he finds the grasses 
more important than the chenopods, and the amaianths of least importance 

Bah eat*^ suiieis the botanical situation in Oklahoma and concludes that 
the important haj feiei plants aie Beimuda grass (l\Ia\ 15 to frost), 
amaranths (pigweeds), AVestein water hemp, and the ragweeds In the 
middle southern states Spitz** lepoits the three reasons as thev are known in 
the more northern states with the impoitant additions, peihaps, of Beimuda 
and Johnson grass in the former 

A suicer of the Salt River Yallej m Arizona bt Phillips* shows the 
false ragweeds, fianseiia acanthicaipa, f tenuifolia, and f delthoidea, to be 
of great importance The Western ragweed (ambrosia psilotachja) is ap- 
parently onlj a local cause of hai fever Beimuda grass is important m that 
region, but he especially stresses the importance of the false ragweeds He 
sajs that patients who are sensitiie to ragweed but haie neier been exposed 
to false ragweed react climealh to the latter almost immediatelj Sometimes, 
howeiei, it mai take as long as three veais 

Bal 5 eat*'‘ finds that the Western water hemp (acnida tamariscina) is a 
leiv important factor as a cause of haj feier and asthma in Oklahoma As 
a result of data collected from replies to questionnaires sent to professors of 
botanv of colleges of several states he reports that there is a great preva- 
lence of acnida tamariscina in Oldahoma eastern and northern parts of Texas 
eastern Nebraska, sonthein part of South Dakota, Iowa, and southern ilichi- 
gan There is a lesser prevalence of this plant in Illinois, Missouri, Arkansas, 
and Kentuckj , theie is a small amount in Ohio and New York Prom these 
reports also it is shown that the closeh related plant acnida tuberculata is 
prominent in Iowa, Wisconsin, Minnesota, and southern Michigan Baljeat 
states that in Oklahoma he finds the Western watei hemp responsible as a sole 
cause in 3 6 per cent and as a definite contributing cause in 35 per cent of 
the haj fei ei cases 

Scheppegrell*' made inquire from public officials of Mexico, and various 
sections of Central and South America m regard to the pieialence of haj^ 
fever The Mexican go\ernment and several states in South America repoited 
that there is practicallv no ha'\ feiei there while seieral states in Central 
America absoluteh denied the existence of hav feier in their localities It 
was Scheppegrell ’s opinion that hay fever in most of these countries is prob- 
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ibh uncommon and also little understood In Aigentina Van Boeckel'* re 
ports tliat the earh summer type of lia\ fe\er exists there ind is ipparentlj 
duo to the grasses They hart also apparent}} a tree season 

There are sexeral rather meager reports eontermng the botanx of haj 
fex er in European countries Hansen'” of Heidelberg finds grasses to be the 
predominating cause in Germanj Von Banszkx ° thinks that there ts not 
much less haj fexer in Gennanx than in America The German haj fexer 
season occurs chieflx duiing Jlax and lune and is due prinoipallj to tiinothx, 
but also to other grasses such as oichard grass, red fescue Tune grass, etc 
and to gi nils, rxe, xxheit and oats the earix spring and fall tapes ire due 
to floxxers, he thinhs In Denmark hax fexer xxas studied bj Baage”' ” ” 

uith local pollens Although the numbei ot his cases is small he has been 
able to arrixe at lather definite conclusions He found that all of his cases 
reacted to the sis grasses timothx, oitliard glass June grass uild oat, rax 
grass, and meadoir foxtail All leaded to corn pollen Theie xrere no re 
actions to xvheat, oat or barlex pollen The tree poUens gaxe onlx xveak and 
occasional reactions He thinks that some of the fall cases are due to the 
artemesiae The most important hax fexei season is from the first of June 
to the middle of Julj Del kir reports txxo cases of hax fexei in uintei 
due to the Alpine glass pollen in the mattiess Both cases shoued positixc 
slun tests and were reliexed bj the remoxal of the mattresses 

In a prohmmarj oommumontion Pine'* repoits on the haj fexer situation 
in South Africa The grasses seem to be the most important factor, but none 
of the timothj familx (genus phleum) is piesent He considers the eompositae 
also important because thex are so uumeions that close eontaot cannot be 
axoided A rather peculiar cause of hax fexer in that part of the xrorld is 
the pollen of the pepper tree (Schimus molle) This tree is insect pollinated 
but under special conditions such as a drj high uind, and because of the 
great numbers of these trees used for street and road decorations in manj 
loeahties it maj cause considerable hax fexer Prom the same region Jur 
naanse ” reports txvo oases of hax fexer treated xvith mixed extracts of the 
pollen of eompositae, artemesiae and pepper tree xvith good results 

POLLEN STUDIES AND COUNTS 

Studies in morphology and counts of atmospheric pollen haxe taken great 
strides in the last txvo jears Durham,"' xvith the aid of data obtained from 
several allergists has reported comparative ragxveed pollen records foi nine 
large cities It is interesting to note xvhat enormous differences exist in the 
pollen concentration of the air of these cities Oklahoma Citj xvith a maxi 
mum count of 3600 ragxveed pollen per cubic j ard, is at the top of the list 
Next in order are Indianapolis Kansas Citj and Chicago the latter having a 
maximum of 250 (in 1925) Nexv Orleans and Nexv Tori are next in order 
the latter hax mg a maximum of 100 The cities having the loxxest counts 
are Philadelphia, Eichmond 12, and Oakland 6 

Eoxve”” has made the first report in xvhich pollen counts xx ere recorded for 
an entire jear On the cast shore of San Francisco Bax he shoiis that pollen 
is present m the an practicallx exerx daj throughout the xoai, except on 
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the dajs it lams continuously In Roue’s ai tides die to be found diawiugs 
of the California pollen and key tables foi then moiphologic identification 

Duke and Duiham"” made compaiison ot vaiiation of pollen content of 
the ail from daj to day in diffcerent localities in Kansas City, Missouii Thej' 
conclude that the vaiiation of the seventy in the patient’s symptoms aie ex- 
plainable entiiety by the vaiiation m pollen count Comparison of these 
pollen counts u ith those made in othei cities, and those in othei seasons, also 
ofteis an explanation to these authois uhy a given method of tieatment maj 
be successful in one city, oi one jear, and be almost a total failure in anothei 
citi 01 in the same city in anothei season 

The faetors ■which determine the pollen content of the an aie analyzed bj 
Baljeat'''' He considers, of eouise, the abundance oi plant life as the most 
impoitant factor in detei mining the amount of pollen Wind causes gieatei 
pollen counts and increases haj fevei symptoms Greatest pollination occurs 
dining the moiiung hours Rain fiees the an of pollen, but subsequent sun 
shine ma-s entirelj or ei come that faetoi Before pollination lain helps weeds 
to glow laigei and to produce more pollen 

Duke “ determined the pollen eontent of an undei vaiious conditions ot 
stillness In a loom kept closed toi one and one-half jeais no pollen was 
found in the air In a room closed foi one day there were 3 pollen pei cubic 
jaid, in a room closed foi one day uuth a fan going foi twelye hours, 8 pollen, 
and in ventilated rooms on the same day, 20 pollen The outside an count 
at the same time uas 191 Experiments neai the propeller of an aeroplane 
show pollen counts to be 100 or more than of still outside an Prom these 
observations the authoi concludes that still rooms can be utilized foi pollen- 
seusitive patients on bad dajs oi nights, and that motor rules, train tups, and 
aviation should be avoided 

Identification of pollen bv structural features are discussed at length by 
Piness and jMcMinn'" They give a complete key to pollen identification of 
California pollen but they emphasize the following points Jlost grasses have 
pollen giains resembling giains of half-iipe field corn In the compositae 
gioup the artemesiae pollen have elliptical form with furrows the ambio- 
siaciae aie oval with definite spicules All wind-boiue spiculated pollens be- 
longed to the ambrosiaeiae The chenopodaciae (goosefoot family) have 
spherical pollen with round surface concavrties An abstract cannot possiblj 
do justice to this article, and in order to study this subject the reader is urged 
to see the original publication, in which there are many microphotographs, 
tables, etc In a verj interesting but technical paper Wodehouse" attempts 
to demonstrate how a study of the stiuctural chaiactei of pollen grams maj 
be iitibzed in the identification of plants and then classification and phylo- 
genesis In this article he discusses chieflj the ambrosiaeiae pollen which he 
sajs can be recognized bv their tiicolpate character, short spines, and short 
furrows 

CHEJIISTRA OF POLLEN 

Whether or not the active principle of pollen is piotein in nature is still 
a disputed question Melli'^ of the TJnivmisitv of Padua claims to have demon- 
strated that the active poition of pollen is protein, is undialyzable becomes 
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inactivated bj the action of proteoljtic ferments, is destrojed by precipitating 
it vntli dealbuinini7ing substances, and provokes a positive Abderbaldeu re 
action These conclusions were aiiived at bj digestion experiments with 
jiepsiii, ervpsin, tivpsin, enterokinase and papain 

Attempts to separate the individual proteins of pollen have been made 
bv Bernton, Jones and Csouka °* Piom timothv pollen the} have isolated 
four active proteins, vihicli thcv have designated proteose A, proteose B, 
albumin, and glutelin Of 19 grass pollen cases 63 per cent showed cutaneous 
sensitiveness to two or more proteins, 21 per cent to proteose A, and 15 per 
cent to albumin onlj The albumin constitutes one ninth of the total extract 
able protein content The albumin sensitive patients have failed to derive 
benefit bv treatment with extract of w hole pollen, but w ere relieved bv treat- 
ment with albumin fractions Untreated albumin sensitive patients had no 
asthma proteose sensitiv e patients showed 72 per cent incidence of asthma 
these woikeis made similar nnalvses of ragweed pollen and obtained pro 
teose and albumin fiactioiis In 50 pei cent of these there was skin sensi 
tiveness to pioteose and albumin in 35 pel cent to proteose alone, and in 14 
per cent to albumin alone 

Alles and Lamson”’ have attempted to obtain puiified pollen extracts bv 
washing the pollen with 80 per cent alcohol and then following immediatelv 
bv glj ccrol saline extraction This removed a considerable amount of the 
iiiaotive substances but the lesulting extract was not quite as strong as the 
uiipurified extracts However in three indivaduals this purified extract gave 
a strong leaotion whereas thej were negative to the crude extract 

Stier and Hollister"” find that Russian thistle pollen extracts deterioiatc 
rapidlj Thev found that the best extracting medium was 7 per cent sodium 
chloride with 46 pei cent gljceiin Thev sav that tlie glvceiinized extracts 
arc the oiilv extincts of Russian thistle pollen vvhieh will retain their potenev 
for a numhei of months 

Workin„ with the pollen of oicliaid grass Uoeh"' piecipitated an albumin 
tiaction with 90 per cent alcohol Tins piccipitate was tested on 7 hav 
fever patients and found to give a good cutaneous reaction but somewhat 
wenkei than the aqueous extract of whole pollen The alcohol filtrate gave 
no leaction Some of the alcohol precipitate was digested with 5 pel cent 
tivpsin and dialvzed This digested alcohol precipitate gave no reaction in 
the haj fevci patients Loeb concludes that the active principle of pollen 
extract is an albumin 


SPECIFIC TRE-ITMENT 

That the results of specific thciapj continue to be good is evidenced bv 
the contents of almost even paper on haj fever Wjnn,'* in an excellent 
histoncal review, desciibcs the evolution of the modem method of treatment 
Others such as Chamberlain ■“ report small senes of cases which exemplifv 
the benefits conferred upon the liaj fever suffeier bj pollen treatment 

There are maiij leports analyzing the results of treatment bv specific 
methods All aie moie or less in agreement that the majoritj of pollen 
cases can be benefited Thus Piness''" savs that in moie than 90 per cent of 
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his cases theie has been some degiee of lehef Berntou^'’ lepoits impiove- 
ment in 94 pei cent of his eases In an analysis of 980 patients observed 
duiing the season of 1926 Vandei Veei, Cooke, and Spam ^ find that 85 pel 
cent leceived fiom 75 pei cent to 100 pei cent lelief These authois con- 
fiim the ohseii atious of othei allei gists that the pollen asthmas have a gieatei 
percentage of complete lelief (75 pei cent) than the pollen cor\zas 

Comvay,'"’ reporting on 30 eases ot hac fecei tieated at Coloiado Spiings, 
finds that all were lelieved and 27 neie entiieh fiee fiom symptoms Foss'*' 
of Montana, in a series of 184 easts o\ei a peiiod of foni -^eais, obtained 
relief in about 90 pei cent Those obtaining complete relief, lioweiei, con- 
stituted onty 10 pel cent 

In the foieign literatuie one finds inci easing enthusiasm in the lesults 
of specific therapi in hav fecei I bate alieadv lefeiied to lepoits fiom 
Argentina, Soutli Afiica, Deumaik, etc Fiecman - of England wiites fatoi- 
ablc of pollen desensitization In Geimanv Von Bans/ky'*’ and Stieber** 
icport satisfactoiv lesults vith pollen tieatment, the lattei authoi obtaining 
complete lelief in 21 out of 40 cases Loeb and Betoi\’‘ tomment upon the 
fact that specific deseusitization is used ven little in Geimany In 29 pa- 
tients treated in carious wacs, with mixed glass pollens, single glass pollens, 
and peptone, the best lesiilts iieie obtained ciith mixed glass pollens 
Hansen^'' lepoits 85 pei cent of patients inipioved in a senes of 23 eases 
tieated be him Piom Denmaik conies additional eiidoisement of the efficacc 
of specific theiapi in an aiticle be Schwaitz'-’ On the othei hand, Ilanhait 
ot Zurich, ■*' basing his experience on 3 cases of liay fccei, icpoits discoiii ag- 
ing lesults iMth pollen extiacts 

Causes of Fatluic — While the lesiilts of pollen theiapv as a vhole aie 
good theie aie manv cases in iiliich there is complete failuie, and this mac 
constitute the majoiitc in the hands of men echo liac'c had little expeiience 
ccith this form of theiapc I" hace called attention to the faet that although 
iiitli piesent methods of treatment one cannot piodiice lelief in one bundled 
pci cent of sutfeiers, neveitlieless, attention to ceitam factois will lead to 
maximum results These factois aie the eailv pieseasonal tieatment con- 
tinued into the season, the indic idualization of dosages of pollen and inteivals 
of tieatment accoiding to the patient’s reaction, the caieful deteimination ot 
the species of pollen to be used, and finallv, the presercation of the potenec 
of the pollen extiact be lefiigeiation m concentrated foini 

Cohen, Reicher, and BieitbaiC® express similar cieccs Thee sav that 
causes of failuie in hac fecei treatment are due to incoirect diagnosis, inade- 
quate 01 improper tieatment due either to impotent extiaets oi insufficient 
numbei of iniections oi inadequate final dosage, the inabilitj to decelop 
tolerance and contact ccith an unusuallc large dose of pollen 

Cuiahihty — ^^^eic little has been said in the past about the curability of 
hay fecer Hocvecer, as time passes and the numbei of eases tieated thoi- 
oughlv and lepeatedlc for many seasons is accumulating, eve aie coming 
to the lealization that it is possible for hay fever to be permanently lelieced 
Thus, Menrc ** sac s that successful desensitization foi 3 to 5 seasons fre- 
qiicntlc gives pcimanent immumtc Walkei"* analyzes a series of 100 “ap- 
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pareiitlj cured” ha'v fe\ei eases He defines the "uord ‘ cure ’ as fieedom 
from symptoms foi t\\o or more ^cars -without tieatinent Of this numbei 78 
ha\e gone three or inoie -venrs without treatment These patients weie tieated 
at -weeld^ inter\als foi a period of thnteeu to sixteen weeks pie\iou& to the 
pollen season In 22 cases the pollen tests ha^e become negatne, in 22 tlie-\ 
were aer\ doubtful when treatment was discontinued, m 12 cases there was 
marked change in the reaction and in 44 no maiked change occurred 'Wall 
er’s tables seem to show that the a\erage duration of treatment in these cured 
cases IS three and one half seasons a\ith a minimum of 1 and a ma\imum of C, 
and that aftei two seasons the patient is usualK free fiom sMiiptoms (m those 
that go on to ultimate cure) He concludes tint wlicn pollen tests become iiegn 
tn e it seems to be safe to stop treatment in those in w horn tests do not become 
negatne it is desirable that the patient should ha\e at least one season and 
preferably two ot complete freedom from ha\ fe-^cr while being tieated be 
fore treatment is discontinued 

Constitutional Iicattwn <( — The greatest bairiei perhaps to the accept 
ance of specific polltn thoiapy the gcneial medical piofession and the pub 
lie has been the iisk of constitutional reactions Vandei Veer et al” find that 
in a senes of 980 cases treated 10 pei cent hid constitutional reactions at some 
time during then course of treatment while these reactions occuiied in one 
per cent of all injections They also found that these reactions aie more apt to 
occur tow aid the end of a comse of treatment The\ bhme o^e^dosage as the 
most important faetoi and also mention two othei causes accidental injection 
into a \enule and the change fiom an old to a new extract dining the course 
of treatment Benitou*^ states that constitutional leactions are due to o^e^ 
dosage of pollen extiact oi accidental intiaaenous injection To avoid the 
latter he -withdraws the needle partiall\ after insertion and cliaiiees tlit ixis 
slightly To as Old seiious leactions he advises two piecautions to ha^e ad 
lenaliu at hand and to h-iie the patient wait for fifteen to twenty minutes 
after pollen injections To the abo\c the ie\iewer would like to add that 
intramuscular injections whieii aie fiequently gnen with intent of subcutaue 
ous administiatiou and intraeutaiieous injections furthei increase the possi 
bilitj of constitutional reactions 

Kahn’® calls attention to the fact tliat dosages and methods of administn 
tion of pollen extracts in children do not differ from those in adults 

The contlo\ers^ of tlie relation of the two impoitant rv'^eed pollens 
short and giant ragweed lias been opened again Aaron Blown ® finds that 
treatment with one pollen protects against both pollens ns well as treatment 
with both On the otlier hand, treatment with ragweed pollen did not protect 
in the slightest degree against grass pollen® as indicated natiual exposure 
during the season or reaction to subcutaneous injection lit concludes that 
only one \aiiety of lagweed pollen is necessary for the ticatmcnt of ragweed 
cases, but that the grass pollen must be used for grass cases 

Perennial Tieatinent — One of the most promismg ad\anccs in specific 
therapy is the deaelopment of a method of treatment whereb\ the patient is 
treated all year round This plan of treatment as described b-v Aaron 
Brown®® consists of the injection of pollen at three to four week intenaJs, 
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instead of the usual pieseasonal shoit mteival method Howevei, this should 
only be tiied aftei the indi\idual has been uoiked up to a laige dose by the 
usual method In addition to the fact that possibly the therapeutic lesults 
may be bettei Broivn cites the advantages that tieatment may be staited at 
any time of the yeai and the actual numbei of tieatments may be lessened 
Kahn®“ has independently desciibed a someuhat similai plan He states that 
to mamtain immunity to pollen he gnes a maximum dose eveiy ueek, some- 
times as long an interval as thiee weeks, and gi\en indefinitely He sajs that 
this method can be modified by holding the protection by a yyeekly dose of 
one-tenth or one-fourth of the maximum piotective dose and lunnmg up the 
tieatment a feyy yveeks before the onset of the folloyyiug season Vandei Veei 
et afi^ also describe the peiennial method of tieatment yyhieh they say thej 
haye used since 1920, but hay'e used it on a laiger scale since 1925 They gnm 
monthly injections of the maximum dosage attained duiing the season Thej 
claim that their lesults aie fully as satisfaetoiy as by the pieseasonal method 
and that it aims at peimaneut immunity 

Oial Tieatment — That pollen extiaets may pioduee immunity yvhen 
gnen orally has been demoustiated by Black ® His method consists of giv- 
ing orally, thiee times daily, a 5 pei cent extiaet of pollen in a glass of yymtei 
01 milk The initial dose is 10 diops and eyerj dose is inei eased by 10 diops 
until 60-drop doses aie taken The administration is begun y\ith the fiist 
appeaiance of hay fever symptoms In a eompaiison of 73 orally tieated yyitli 
61 hy'podermically tieated patients he finds that oial administiation has many 
adyantages although protection is not seemed as frequently Stiebel” com- 
bines injections yvith oral administiation The lattei consists of giving foui 
times daily 50 diops of his special pollen extiact “Polly satin” in a half glass 
of yyatei 

PoUen-Free AtmospJieic — The benefit deined fiom lesidence in pollen- 
fiee resoits is too yy ell-established to allow of any dispute Cohen®® ““ has 
continued his obseiymtions in obtaining such a pollen-free atmospheie at home 
By means of a motoi-diiven suction fan yyliich sucks in an through a yvindow 
openmg and filteis it thiough layers of felt a poUen-free room can be obtained 
In such a room a pollen-sensitive patient may remain fiee fioin symptoms, oi 
be completely reliey ed of his sy mptoms in two to sey en day s ’ i esidence if his 
manifestations aie well established To keep a patient comfortable the use of 
such a pollen-fiee atmosphere from eight to twenty-tyvo out of eyery tyventy- 
foiir hours yvdl be leqiiired, depending on the mdiyidual’s toleiance 

EPINEPHRIN, EPHEDRIN, AND SIMILAR DRUGS 

Balyeat®* finds epinephim useful in simultaneous injection of poUen ex- 
tracts in cases which hay e a tendency to systemic reactions He admonishes, 
however, that in such cases adienahn must be continued in subsequent injec- 
tions of the pollen 

Ephedim, the alkaloid obtained fiom the Chinese plant Ma Huang, has 
contmued to demonstrate its sphere of usefulness in hay fevei as well as m 
asthma There are seyeial papers dealing specifically yyith the use and lesults 
of ephedrin therapy, there are also many other papeis dealing with other fea- 
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tures of haj feiei oi asthma in Minch the use of epheduu is alluded to It has 
been found possible to obtain results in eithei of tno nats loeallj, by spraj 
ing or apph ing solutions to the mucous inembMiics and st stemieallj , bi oral 
admiiiistration 

'Wilkinson' lepoits the use of cphedrin oralh m 5 cases of haj feier Mitli 
good results Leopold and Millei” obtained relief in a out of 11 eases treated 
Altlmuseu and Schumaohci lepoiting the results in 62 ctses of has feiei and 
asthma, claim benefit in 80 per cent of their cases Gaarde and Maitum” " 
deseribe the results obtained on 36 eases of autumnal liai feicr tieated iiitli 
ephedriu, orallj, loealh oi combined Of this senes onh 11 had had pie 
seasonal pollen tieatment Ephedrin oialli (25 mg) ga\e almost complete 
lehef lasting four oi more hoius m 54 pel cent of the cases and partial re 
lief m 16 per cent In 10 eases of pollen asthma 5 tvere rebel ed and 3 onlj 
moderateh icbeied The use of a 1 pet cent ephedrin sprat two or three 
times daili resulted in marked relief m 28 per cent of then cases and onh 
fair lesults in 48 pei cent No relief was obtained in the asthma cases bj the 
latter method Piiiess and Miller' obtained lelief m onh one case out of 5 
treated oralh, and 18 out of 20 treated loealh Green'* leports good results 
from local application of ephedrin in 2 cases of liai feier He tried it m onh 
one case bj the oral method m itU no relief 

Bah eat" suggests a ne« use foi ephedim its emploimeut prior to iniec 
tion of pollen extract to pretent constitutioual lenctions For this purpose he 
advises the patient to take 35 mg ephedrin oralh fifteen minutes before the 
injection of poden or 50 « lieu the reicfion begins 

The use of ephedrm is limited considenbh bi its fieqnent production of 
undesirable sv mptoms The most eonstnnt effects as mentioned bj most 
authors,'’ " " are palpitstion tremoi ner\ ousness insomnia and nausea 
There aie also described hi otheis such effects as ueakness vomiting perspi 
ration and a sense of coustrietion around the head Althaasen and Selin 
machei'* have obtained undesirable effects in 30 per cent of their eases and m 
12 per cent so severe that the theiapj had to be discontinued Gaaide and 
Mav turn" found siieh marl cd toxic effects in 16 per cent of their eases as to 
make its use in those instances impossible Pmess and Miller"' report un 
tonard lesults in at least 20 pel cent of their eases Bah eat" states that in 
20 per cent of his eases (haj fever and sstlimn) the sjmptoras were so severe 
that the drug was discontinued 

Prom the above observations and fiom mj own experience nith ephedrin 
therapv I am of the opinion that (1) ephedrin has some field of usefulness as 
an adjunct in the tieatment of haj fever (2) the results are more evident in 
the cases that aie treated by preseasonal pollen injections and maj be negligi 
ble in untreated cases (3) its usefulness is greatlv limited bj its tendeiiej to 
produce undesirable sv mptoms (4) locallj it has some beneficial but rather 
short lived effects, (S) it has in no vvnv changed the status of nor the ueces 
sitj for, descnsitization therapv 

Because of the undesirable sv mptoms and because of its rather high cost, 
attempts have been made to svnthetire drugs similar to ephedrin Kreifmar’" 
reports expenmental findings with the use of a nen drug which he calls 
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"eplietonin ” Effects on blood piessuie of noimal and decerebiated cats, on 
tlie heart, icspiiation, broncliial nnisculature, and mi gin uteiiis of guinea pig 
weie the same Mith ephetouin as with ephediin Fischer’”^ saAS that ephetonin 
is chemicalh identical with epliediiii, except that the formei is optically mae- 
tne He states furtliei that the phaimacologic action is the same, hut it has 
the advantage in that it is cheaper Berger and Ehster^'’^ obtained remark- 
able lesults hj sprajing the nose and ejes of haj fevei cases vitli 5 per cent 
ephetonin Then conclusion vith lespect to the oial use of ephetonin (in 
asthma) aie that its action is sloiiei than ephediin that equal doses produce 
less effects, and that there aie eases benefited b 3 ephedrin and not hr 
ephetonin TheA claim the following advantages foi ephetonin that niidesii- 
able effects aie much less, that it is cheapei, and that it mai be used as substi- 
tution theiapi in cases of toleiauee to adrenalin or ephediin 

Miller and Piness^°^ report a new sinthetie substitute foi ephediin It is 
the sulphate of phenolethanolamine Orallj it has onli a slight effect on hai 
feiei 01 asthma, hut loeallv, in 2 per cent solution it has as good an effect as 
3 pei cent ephediin 

OTHER AlEDlCINAL TREATMENT 

A numbei of repoits deal euthusiasticalh nith the use of laiious diugs 
111 hai feiei Sterling” recommends the use of calcium and phosplioius, espe- 
cialh the lattei, and states “since om administration ot phosplioius in addi- 
tion to desensitization in hay feier patients the lesiilts haie been almost 100 
pel cent fieedom fioni simptoms ” 

Hussbaunff"* of Germam used “phoea 3 od,’’ an iodine piepaiation, on him 
'•elf and seieial othei cases nitli good lesults HambuigeH" lecommeiids the 
bioinides veil liighB He sais that one gram of sodium biomide mornings 
and eAenings and one-half lioui piioi to going out doois mil keep most eases 
fiee fiom simptoms He sajs fuithei that the effect mai last a fen hours to 
tno 01 thiee dais Xitioln diochloiic acid is stiongh leeommended bj Beck- 
mann, basing his experience on 17 cases of hai fei ei including himself 
He claims to haie obtained 100 per cent lelief m all of these patients by the 
administiation of about 10 minims of nitrohi drochloric acid in tno-thiids of 
a glass of watei after each meal and upon retiiing 

Some of foieign literature contains mention of modes of tlieiapi nhieli 
to the Ameiican ohseiiei seem leri stiange and fantastic Thus, Bonjour"^ 
leeommends morphine in small doses basing his contentions on his use of it 
in the past tlurtA-fiie rears Probr among other remedies, speaks of the 
use of a hr dio alcoholic ethei extiact of jaboiandi Billaid”" recommends 
tlie mineial naters of Mont-Doie on the supposition that bar fevei is due to a 
change in the Pn concentiation of the nasal reactions His explanation is as 
follons Each pollen and each female floner have then onn Ph reaction 
Fecundatioii can onB result when the pollen of certain Ph reaction come in 
contact with the OMini It the pollen of the nrong Ph concentration reaches 
the OMim no fecundation takes place He regards the contact of pollen n ith 
the mucous raembianes of the ere, nose, etc, as “monstrous fecundation ” 
Whether or rot clinical simptoms will result in a partieular individual de- 
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pends on tlie Pn reaction of his nasal secretions Usuillj i too high Pn causes 
a breaking up of pollen and a toiic leactioii lie tlieiefoie claims to haae 
obtained veij icniarkable nsults avith the list of imiieral uateis in has feaer 
Hirsch and Loene”* dcsciibe a nen diu„ tlu lactone of gallic acid 
ethanolamiiioclilorlij drate mIiicIi tint till sahaniin This diug is chemi 
calls allied to adrenalin is water and alcohol soluble occurs iii colorless eras 
tals, and has about one hundredth the tosicits of adrenalin Thei claim to 
base produced remarkable results in 50 hac teicr cases bs tin use of this diug 
in doses of two to sit tablets of three fourths gi iins daih Pailuie occiiried 
in onh tuo instances These patients «tre able to go in fields, take auto 
iides tram rides etc IIiiscli" tiirther si\s th it in tin adniiiustiation of tins 
drug to 1000 indiMduals lu has loiiiid it absoliiteh iiontoxic In iiiotlier com 
niumoation"’ he stresses the fact that no undesnibk liUcts aie piodiiccd be 
this drug, and again lelates his cxpcnomi nitli the oO hn feed cases prcei 
oiislj reported on lie sacs honeeei that tin sc cases ueie treated during the 
1925 and 192fa seasons ulnch ho idniits uere ten mild siasons Another 
leport on fins drug conics from Oerlach"' nhu cites the good ififects produced 
nn himself a Iiae feeei suffeui toi eighteen 'ini’s 

Spiess" thinks that has feaei is i disturbance ot the balai ce of iiifeiiial 
secretions On the basis ot the fact that di rmatoloeists bad obt lined excellent 
results uitli tlnnms extract m psoiinsis and othei skin lesions ni d that mam 
of asthmatics hid had a precious skin disfuibniicc it occ Hired to him that 
thimus ticntnient might he of miIih lie cites his success lu sec oral cises of 
asthma and haa fcaer In liai fecei he begins therapa aaith the onset of the 
first siicczin,. and ^I'cs one to two ampoules of thamophoiiii ’ iiitiimusou 
larh daila for 10 to 15 doses lie also sivgists tin use of calcium in addition 
and also stimulation radiation of fin thjnius 

NONSPECIFIC AND LOC at TIIEBAPS 

The Fieiicli school seems to be fond of nonspecific methods of treatment 
of liaa fever Thus Valler) Radot and Giioud’’ eiiiplo' intruderiiidl injec 
tions of 50 per cent solution of de Witte s peptone Thca beciii on the second 
or third daj of the samptoms and gne daila iiijectioiis foi taamta dias and 
notice results mostia on the last injection The dose is 0 1 ec aaith daila in 
creinents of 01 ce Plaiidm"’ beheaes hettei lesults aie obtained aaith ultra 
dermal autoserotheiapa and after fourteen a ears’ expciitiiee aa itli tins method 
he IS conainced that that is the best mode ot tieating hna feaci patients 

Duke Iliiiaritz and others agiee that nasal surgera must be done aa itb 
distinct fear in a case of liaa fcaer oi asthma \caci tlieless aceoidmg to 
Uunaatr, and obsenations ba others there aie times aahen nasal infections 
maj be a predisposing or aggravating cause of baa feaer In such paoper 
eases it ma\ be considered adaisablc to do some local surgera 

LeaclP recommends some land of local tieatineiit aahicli lie calls Ultra 
tioii method ” lust what the nature of Ins treatment is seems finite in doubt 
from the contents of the article Ilollender and Cottle in discussing the 
treatment of baa feaer and asthma, adaisc the substitution of nioiplniic for 
adrenalin, recommend the use of ultra aiolet tberapj bj general bodj expo 
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suie and intianasal application, use calcium and tlivioid orally, and employ 
nasal tamponage foi one half lioui with aigjiol Kagan^‘“ speaks of detoxi- 
cation,” relicMiig body and nose abiioi malities, Dowling tamponage, ultra- 
Molet exposuies, xiay tieatment (foi asthma), but admits that “a furthei 
treatment ulien indicated is pollen extiaets as a pieventative and curative 
measure 

Hamm'"' cites the cuie of hai feiei m 20 cases by diathermy with special 
nasal applicatois A and L Pokorni''’- cite tno cases of hay fevei in physi- 
cians who obtained remarkable lesults with x-iay tlierapi directed to the root 
of the nose 

While practically all of the above nonspecific methods of treating the liai 
fe\er patient aie unpioied, uncoil oborated and unconvincing, theie aie some 
eneouiaging lesiilts reported bv American workers with vaccine therapj' 
These men aie careful and experienced hay feiei specialists, modest in then 
claims and cautious in then asseitions Thus, Grafton Tiler Brown^* says 
that “cold” laceines are a laluable adjunct to pollen theiapv in coseasonal 
tieatment Seheppegiell and Thibeige'-^ anahze the effects of vaccine ther- 
api in a senes of 1399 hai feiei patients Thej used vaccines only during the 
season and gaie it eieiy othei day Thei conclude that vaccines used in this 
mannei niciease the percentage of good results Thiee tipes of vaccines were 
emploied (1) the usual mixed eatarihal-respnatoi v vaccine, used in cases in 
uliicli the acute attack seems to be due to infection, (2) laccine consisting of 
organisms based on bacteiial tests of a laige numbei of hay fever cases during 
acute attacks, and eraploj ed in eases in n hich symptoms appeared to be due 
to inci eased pollen infestation, (3) and autogenous lacciues, used in cases 
uliieh did not lespond to stock vaccines 

As 111 repoits on therapy in othei fields, some of the liteiatuie on hai 
fever theiapj is lathei confusing from the standpoint of its evaluation because 
each uiitei lepoits Ins own lesults bi his own particular method mthout great 
attempt at peisonal comparison vitli othei methods Especially in specific 
pollen theiapi theie aie mani laiiations in technic, pieseasonal and eosea- 
sonal, eaih pieseasonal intensne method, long-inteival method, large and 
small maximum doses, adjuncts such as laccine theiapy, light therapy, etc 
Kannrez,'=' in the most illuminating clinical paper in the last two years, has 
attempted to cnstallize all of these questions in one repoit He made a sta- 
tistical anahsis of 425 cases of haj fever tieated bj him from 1919 to 1927 and 
classified them into various classes, gioups, subgroups, series, etc, according 
to laiiations in methods of treatment Each question is answered by the 
results of treatment in an indmdual series of cases Prom these studies the 
author drans the following conclusions “It is eiident that the best results 
are obtained in cases coming about tliiee months befoie the expected date of 
polbnation, leceiving two weeks intensne treatment, inei easing the dose of 
pollen rapidly and continuing injections up to the pollen season, reaching as 
high a dose as possible then continuing injections of pollen twice a week 
throughout the entire season in addition, injections of autogenous vaccines 
prepared from the nose, and local treatment to the nose and ejes with increas- 
ing concentrations of pollen solutions, preseasonal and seasonal ” 
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LABORATORY METHODS 


A SUGGESTED MODIPICAIION OP THE KRAiLCR TISDALE METHOD 
POK THE JIICROCHEMICAL ESTIMATION OP lONIZABLE 
CALCIUM IN BLOOD PLASMA"^ 


W R Iwt-LDi, PhD and F C Koch PhD, Chicago, III 


I N VIEW of file Hide use uJucIi js being made of tiie Kramer TisdaiP method 
for the determination of calcium in blood it has seemed appropriate to 
publish the results of a studj, ^\hicli has been made m these laboratories, of 
the original method and of later modifications bj TisdalP and by Claik and 
Colhp “ 

Man} attempts at reco^e^J of calcium from a solution of kno'un conceu 
tration using the Tisdall teciimc modified to the extent of one additional 
hashing of the calcium oxalate piecipitate, \iolded irregular values 

At first it ^^as suspected tint the low results obtained uere due to the 
slight solubihtj of calcium oxalate in the 0 5 pel cent NILOH (2 c c of NH 4 OH 
sp gr 0 90 diluted to 100 cc ) used in washing Although this error was ob 
viated bj using 0 5 per cent NU^OH pie\iously saturated with calcium oxalate 
the lesults obtained weie \er\ irrcgulai and still below the known value of 
the solution 

Our next obser\ation was that calcium oxalate precipitated from a solu 
tion of pure calcium chloride, although well packed after centrifugation was 
not matted ns was the case with calcium oxalate precipitated from blood 
plasma 

Subsequent experiments using the modified Tisdall technic demonstrated 
that added calcium could be qnantitativeh reco\ered from blood plasma not 
withstanding the fact that its recoveiy fiom calcium solutions was unceitam 
It IS very probable that small amounts of fibrinogen and other protein are 
absorbed b> the calcium oxalate and are thus responsible for the more adher 
ent precipitate obtained from blood plasma rendering loss on decantation 
less likelj 

The best results at recover> of calcium from a Icuown aqueous solution of 
calcium chloride were obtained when the original technic of Kramer Tisdall 
was followed, with the slight modification that 0 5 per cent ammonium hj drate 
saturated with calcium oxalate was used in washing From the data in Ta 
ble I, it IS also evident that three washings are necessarj to remo\e excess 
oxalate 

If the precaution is taken of using a centrifuge tube of not more than 
3 to 4 mm in diameter at the tip, the fluid supernatant to the calcium oxalate 

From the Lnboratorles of Phyalologlcal Chemistrj and Pharmacology The Unl\er*lt} of 
Chicago Chicago 111 

Recehed for publication Julr W 19-S 
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Table I 


Dog Plasma 


^Ui^BER OF ^UJIBER OF 

TIMES "WASHED DETEPMINATIONS 

J^IEAN VALUE 

MG PER 100 CC 
OF PLASMA 

MEAN VARIATION 
MG PER 100 C C 
OF PLASMA 

KNOWN CALCIUM 
VALUE , MG PER 
100 C C 

1 


4 

10 66 

±0 10 

10 00 

2 


4 

10 25 

±0 05 

10 00 

j 

u 


3 

10 13 

±0 03 

10 00 




Table II 






Rabbit Plasma 




\UMBEF OF 

^UMBEP OF 

MEAN VARIA 

SEPARATION 

SLPIES 

TIMES 

DETERMI^A 

MO PEE 100 c c 

a ION, MG PEP 

OF WASH 


WASHED 

TIONS 


100 c c 

LIQUID 

1 

li 

5 

13 60 

±0 10 

decmtation 

o 

n 

o 

n 

O 

13 55 

±0 05 

siphoned off 

o 

O 

5 

18 65 

+0 15 

decantation 


pieeipitated liom serum or plasma maj"^ be lemoved by decantation (Tisdall’s 
technic) equally as ivell as by the siphon method used by Kiamei-Tisdall as 


IS shown in Table II 

In Senes 3 of Table II, 5 mg* of calcium weie added, and almost complete 
recoAerj realized 

Fiom Table III it is appaient that the solubility of calcium oxalate m 
dilute ammonia iiatci is not a serious iactoi unless it is alloyed to lemain in 
contact yitli the piecipitate for some time Oui pioposed modification of 
using ammonium Indiate preyiously satuiated lyith calcium oxalate obyiates 
anj chance of loss bi solubilitj, and lendeis the method moie conyenient, as 
the precipitated calcium oxalate mac be left foi any length of time in con- 
tact yith the nash liquid 

Table III 
Dog Plvsmv 


■METHOD OF 
WASHING 
PRECIPITATE 

NUMBEP OF 
DETERMINA 

TIONS 

MEVN VALUE, 
MG PEP 100 

C C OF PLASMA 

MEAN VAPIA 
TION, MG PER 
100 C C OF 
PLASMA 

A\ \sn AMMONIA 
PEMOVFD B\ 
DECANTATION 

0 5% ammonia yatei 

0 5% ammoma water 
saturated with cal 

o 

j 

9 20 

±0 05 

Tt once 

cium oxalate 

4 

9 20 

±0 10 

at once 

0 5% ammonia watci 

0 5% ammonia iiater 
saturated i\ith cal 


8 90 

±0 10 

24 hr later 

cium oxalate 


9 25 

±0 10 

24 hr later 


The modified Kiamei-Tisdall method as heiein desciibed, when apphed 
to plasma, separated from blood rendeied noncoagulable by hepaiin, does not 
giA e the total calcinm pi esent, but onlj that lyhich is in sutficiently lonizable 
foim to be pieeipitated as the oxalate In older to determine the total cal- 
cium in seium, plasma, or whole blood it is necessaij to destioy the oiganic 
constituents, and then anahze the ash for calcium 

REAGENTS 

1 Heparin (Hjnson, Westcott and Dunning) 

2 Four per cent Ammonium Oxalate Solution Dissohe 40 gm of puie 
ammonium oxalate in y atei and dilute to one liter 


MODIUCVTION Ot TUL KR UlLR TlbD \LL MLTIIOD 
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3 Satuinted Solution of Calcium Ovalate in 0 5 per cent NH^OH Pie 
cipitate some calcium oxalate from a calcium cliloride solution uitli an excess 
of ammonium oxalate Then wash bs dtcantatiou and centiifuging until the 
uashiiigs arc fiee fiom excess oxalate and Nil, Cl Tlie filtered off precipitate 
IS then traiistcired to the 0 5 pel cent MI,On solution (prepared bj diluting 
2 c c of NH 4 OIJ, sp pi 0 90 to 100 c c ) and slinken for one houi in a ehakei 
It IS next allowed to settle and the siiperintant liquid filtered thiough a 
qunntitatne filter papei The iisidual calcium oxahte niaj be used with a 
fresh lot of 0 5 per cent NlI,OII solnliou 

4 Approxiniateh N II SO, Dilute 2b cc ot concentrated II SO, (sp 
gr 1 84) to one litci 

5 Standaid \/100 Potassium Peiniangauate Solution Dissolve 0 316 gm 
of pine potassium permangamte in redistilled watei and dilute to one liter 
After standing foi seccial dais standaidize against sodium oxalate 

For the standardization pioceed as follows Drj sodium oxalate of the 
highest puritj 111 an oieii at 100 to lOo” C foi ten to twehe hours Weigh oft 
aeeurafeh, exaeth 0 07 gm thereof and dissohe in redistilled wafer add 5 
c 0 of ooiioentiated II SO, and dilute to one litei This is a N/lOO sodium 
oxalate solution Bi ituaiis ot a bmette measure off 2 o c c poitioiis thereof 
into 100 0 0 Erleninoi ei flasks add 1 c c of concenti ated H SO, to each warm 
to about 70° C and titrate while hot with the IxJInO, solution Deteiiniiie the 
oorreotion faetoi 011 the KMiiO, solution It is neeessari to lestandaidize the 
KMnO, frtquenth ® but tin Na C 0, solution anth the H SO, present is said 
to keep indefimteh One t 0 of the N/lOO solution is equnalent to 0 2 mg 
of calcium 

Piooedure To 2 c c of seiuni 01 heparinized plasma in a 15 c e ceiitii 
fuge tube add 2 c c of distilled watci Mix well and then add 1 e e of the 
4 per cent animoiiiiim oxalate 

Again mix well and set aside toi one houi The ceiitiifuge tube should 
liaxc as fine a tip ns possible 3 to 4 mm in diameter at the tip is a satisfac 
torj size After standing for one hour the tube is coi ered with a rubber cap 
and centrifuged for fen minutes at high speed about 2300 revolutions per 
minute The supernatant solution is remoxed either bv decantation and flnallj 
inx erting the tube foi a moment upon filter paper 01 bx sipboiiing the super 
iiatant fluid out bx applxing suction to a pipette diawn out to a xery fine 
point The latter max be the better piocednre in case the centrifuge tube has 
too large a diameter at the tip Next the sides of the tube are washed doxvn 
w ith 2 c c of the saturated CaC 0, solution in 0 5 per cent NH,OH and the 
precipitate stirred up with a xeix fine glass rod The rod is then rinsed off 
w ith 2 c c more of the 0 5 NH,0H: solution The centrifuging is repeated 111 
the same xvaj , and so also the decanting The xvashing and decanting is re 
peated twice more making a total of three washings After the last decanting 
add 2 c e of the N H SO, break up the precipitate w itli a fine glass rod, and 
then heat the tube for two minutes m a bath of boiling w ater preferablx in a 


we haxe found howexer Hint X/100 KXInO prenered troni old stock N/IIl KMnO solu 
tion and kept at ordinarj room temperature protected from llpht du t and outside air changes 
xaluc much more slonlj than frcshlj prepared N/lOO KXInO solution 
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white porcelain dish so as to give a good white backgiound to help in detecting 
the end point While keeping the inixtuie hot (not over 70° C ), titrate with 
the N/lOO KMnOj solution means of a microburette'' graduated to %oo c c 
and provided uith a very fine point so as to delivei 100 diops or more pei 
cubic centimeter The fiist detectable pink coloi uliich lemains for one min- 
ute after mixing is taken as the end point Make a blank titiation on 2 c c 
of NH2SO4 Deduct this from youi knoun titiation, and calculate the milli- 
giams of Ca pei 100 c c of plasma This is calculated bj the foimula 

(Titiation mimis Blank) x eoiiectinn faetoi x 02 v 100 

2 

or 

(Titration minus Blank) x collection factoi > 10 = mg of Ca per 100 c c of 

plasma 

CONCLUSIONS 

1 The most dependable results aie obtained when the piecipitated cal- 
cium oxalate is washed tliiee times with a satmated solution of calcium oxalate 
111 0 5 per cent NH4OH 

2 A miciobuiette of the type mentioned is veij convenient, and adds to 
the sensitii eness of the method 
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AN ACCLRACY CHECK POE METABOLISM APPARATUS 


Ba Horra M Jones, MD, PhD, Chicigo, Iil 


"WZITH the vide luciease, duiing the past ten yeais, 111 the use of the basal 
» V metabolic rate m medical practice, there has giovn gieatei instead of less 
confusion regaiding the accuracy of the larious methods and devices now used 
foi determining the basal metabolic late 

A standaid recognized proceduic for testing the accuiacy of a given 
method or device, directh in teims of kuovn physical chemical units and indi- 
rectly b5 comparing it vith othei deiices vliose accuracy has been similarlj 
checked, could assist mateiialp in clearing up this confusion and doubt regard- 
ing the accuraev of the various devices now aiailable foi making basal metabolic 
late determinations 

The fiist leii piactical use for such a standaid piocedure would be, not 
so much for the purpose of checlung the accuracy of the apparatus when 
leceived new fiom its manufaeturei, but more especially for determining 

•A microburette cleM«i cl bj one of us (F C Koch*) is a \erc comenient form of ajj 
pantus for this purpose The reagent supph reservoir and conneeting tube painted black 
insures a rcadv supplj of reagent protected from light and dust This burette is manufactured 
hv Central Scientific Companv Chicago Illinois 
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^\liether or not the accuracj it possesses nheii neu continues as time goes on 
An appaiatus maj be accurate when fii*st installed, but ecitam tjpes of them 
rarelj continue to remain so, foi the reason tliat the causes of error aie of such 
a nature that hardlj a week goes bj that one or the othei of these sources of 
inaccuracv does not appeal then nurabei and seriousness inci easing as time 
oOes on In othei nords it is not so impoitant to test the oiiginal accuiacj as 
it IS to see if this accuracy continues 

A second most impoitant use foi such a standaid piocediue if made sim 
pie enough for the average laboraton technician to understand and use, nould 
be to serae as a stimulus to nioie painstaking technic m loutine tests on the 
human subject The too eommonh caicless or pooih tiained technician needs 
a strict taskmastei An\ technician nhethei well oi pooily tiained, Inons 
that his metabolic rate detcimmations on the human patient must be accepted 
uithout question Theie ma^ be those who doubt the findings as stated in his 
leport, but in the absence of othei pi oof too often his repoit right oi urong 
stands 

But imagine that same ttchnician put to the task of pioaing an ahead\ 
proaed fact of chcraisti^, nomelj that a gnen quantity of alcohol lequires its 
exact chemical equnalent of oxigcn for its combustion In othei uords, let 
him make a metabolism test on a dcMCC with a maclime made metabolic rate 
a rate knoun to be uithin at least one half of one per cent The experiment 
challenges his best si ill and h\ compelling his strictest attention to details 
deaelops in him, uuauaios a practicalh flawless technic itself a most essen 
tial lequirement for accuracy in the oicUnars routine of metabolic late detei 
mination on the human subject as well 

A third aerj practical use foi such a standaid proceduie is in teaching 
the theorj and piactice of the subject of metabolism to medical students 
Practically eiery medical school in this country todai provides somewhere in 
its curiiculum opportunity for the student to become acquainted bi personal 
tKpenence with some deauce oi other used foi making the test 

The importance of attention to tcthnical details llowe^e^, cannot be suffi 
cientlj impiessed upon the student foi the icason that the human subject used 
for making the student demoiistiatiou test alwnas has an uul nown metabolic 
rate, \arving fiom notlung to 100 per cent abo\c the noimal limits, depeudiiip 
upon Ills cooperation emotional state and othei factois introduced b^ the test 
subject But the demonstration could be made with the accurac-v of any other 
laboratory experiment, provided the student is required to mal e the test on a 
de\ice of Inown metabolic rate one not influenced by emotions specific 
d\namic action of foods lad of a sufficient period for rest and other known 
and unknown factors which in the human test subject, are causes of enormous 
fluctuations in the metabolic rate nbo've and below the normal 

The student, having peiformed liis laborator-v experiment, using the alco 
hoi check apparatus for his test subject will then be required to review the 
chemical and physical factors imohed in the calculation of a metabolic rate, 
to calculate the calorie aalue of the liter of oxygen to determine the respira 
tory quotient and its relation to the caloiie aalue and to compare this heat 
output with that of the aaerage noinial human subject 
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white porcelain dish so as to gn^e a good white hackgiound to help in detecting 
the end point While keeping the mixtuie hot (not over 70° G ), titrate with 
the N/lOO KMnOj solution by means of a microburette* graduated to %oo c c 
and pioAided iiith a verj^ fine point so as to delivei 100 drops oi more per 
cubic centimeter The first detectable pink eoloi which remains for one min- 
ute after mixing is taken as the end point Make a blank titration on 2 c c 
of NH^SOj Deduct this from your known titiation, and calculate the milli- 
grams of Ca pel 100 c c of plasma This is calculated bj the formula 

(Titiation minus Blankl '> coiiectinn taetoi 02 x 100 

2 

or 

(Titiation minus Blank) x collection factoi > 10 = mg of Ca pei 100 c c of 

plasma 

CONCLUSIONS 

1 The most dependable results aie obtained when the precipitated cal- 
cium oxalate is u ashed three times nith a saturated solution of calcium oxalate 
in 0 5 per cent NH^OH 

2 A miciobnrette of the tjpe mentioned is veiy conienient, and adds to 
the sensitneness of the method 
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AN ACCLRACY CHECK FOR METABOLISM APPARATUS 


Bv Horry 1\I Jones, MD, PhD, Chicigo, III 


’^J^ITH the vide niciease, dining the past ten yeais, in the use of the basal 
metabolic rate in medical piactice, there has gioivn greater instead of less 
confusion regarding the accuracy of the larious methods and devices now used 
foi determining the basal metabolic late 

A standard recognized proceduie foi testing the accuiacy of a given 
method or device, directR m tenns of knonn phi sical-chemical units and indi- 
rectly bi compaiing it with other deuces uliose accuracy has been similarlj 
checked could assist mateiiallj m dealing up this confusion and doubt regaid- 
ing the aeenracN of the Narious demces now acailable for making basal metabolic 
late determinations 


The fiist Nen piactical use foi such a standard procedure would be, not 
so much foi the purpose of checking the aecurac} of the apparatus when 
leceiNed new from its manufacturer, but more especially for determining 


*A nilcroburettc dc\ls^ b% one of us (F C Koch*) Is a \en comenlent form of ap 
parttus for Ims purpose The reagent suppl\ reservoir and connecting tube painted black 
insures a rentU of reagent protected from light and du<;t This burette H manufactured 

h^ Central Scientific Compan\ Chicago Illinois 
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whether or not the accuracj it pos&essts mIicu new continues as time goes on 
An apparatus ma> be accurate when first installed, but certain tjpes of them 
rarely continue to remain so, foi the reason that the causes of error are of such 
a nature that hnrdlj a week goes bj that one or the other of these sources of 
inaccuracy does not appeal then number and seriousness inci easing as time 
pOcs on In other woids it is not so inipoitant to test the oiigmal accuracj as 
it IS to see if this accuracy contnmos 

A second most impoitant use foi such a standaid pioceduie if made sim 
pie enough for the ayerago laboiatoij technician to understand and use would 
be to serye as a stimulus to moie painstal Ing technic m routine tests on the 
human subject The too commonly cnicless or pooilj tiamed technician needs 
a stiict taskmaster Any technician whethei well oi poorly tiained, knoyys 
that his metabolic rate detcimmntions on the human patient must be accepted 
without question Tliere may be those y\ho doubt the findings as stated in his 
leport, but in the absence of otliei pioot too often liis repoit, right oi y\rong 
stands 

But imagine that same Uchnician put to the task of pioMng an alieady 
pioyed fact of chemistiy nanielj that a gn cn quantity of alcohol requires its 
O'^act chemical equiyalent of oxygen for its combustion In other yiords, let 
him make a metabolism test on a dcxice with a machine made metabolic rate 
a rate known to be within at least one half of one per cent The espoiiment 
challenges his best skill and by compelling bis strictest attention to details, 
dcyelops m him unawaios a practically flay\Iess technic itself a most essen 
tial leqniicment for accuracj in the oidmaiy routine of metabolic rate deter 
mination on the human subject ns y\cll 

A third yeiy practical use foi such a standard piocedure is in teaching 
the theorj and piactice of the subject of metabolism to medical students 
Practicallj eyery medical school m this countrj todaj proyidcs somewhere in 
its curriculum opportunity for the student to become acquainted by personal 
ixperience yyitli some deyice oi otiicr used foi making the test 

The importance of attention to technical details lioyyeyer cannot be suffi 
cicntlj impressed upon the student foi the leason tlint the human subject used 
for making the student demonstration test always has an unlcnown metabolic 
rate, ynrjing fiom nothing to 100 per cent abo\e tlic normal limits depending 
upon his coopciation, emotional state and othei factors mtioduced by the test 
subject But the demonstration could be made with the accunev of anj othei 
lahoratorj experiment proyided the student is acquired to make the test on a 
device of knoyyn metabolic rate, one not influenced bj emotions, specific 
djnamic action of foods, lack of a suflBcient period for rest and other known 
and unknoyvn factors winch in the liiirann test subject are causes of enormous 
fluctuations in the metabolic rate aboye and beloyv the noimal 

The student, haying performed his laboratory experiment, using the alco 
liol check apparatus for his test subject yvill tlien be required to reyieyy the 
chemical and plijsical factois inyohed in the calculation of a metabolic rate, 
to calculate the calorie yalue of the liter of oxygen, to determine the respira 
tory quotient and its relation to the caloiic xalue and to compare tins heat 
output yvith that of the ayerage noimal human subject ( 
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Tins less complicated appioacli to the siibiect is made moie leadilj" under- 
standable foi the leason that m this expeiiment, onh one tuel substance is 
imohed, nameh, alcohol, in tlie piocess of oxidation, instead of nianj sub 
stances in the oxidations going on in the human subject 

The piinciple of the check method heie desciibed, famibai to leseai dusts 
in metabolism uoik, is the so-called “alcohol check ” 

Aceoiding to the chemical equation repiesenting the buining of ethil 
.ilcohol, 

C, OH ^ 30. == 2C0. - 3H,0, 

one moleculai u eight ot alcohol (46 gm ) lequiies foi its combustion tliiee 
moleculai u eights ot oxygen, oi 96 gm (i e , 67 2 liteis) of oxj gen calculated 
as dll gas at 0° C and 760 mm Hg Therefore, one standaid litei of oxj'^gen 
bill ns up 46 - 67 2 , 1 e , 0 684 gm ot absolute alcohol 

A measiued lolume of alcohol is burned in a closed chambei to uhich is 
connected the metabobsm appaiatus about to be tested The gases of combus- 
tion as thei foim aie “breathed” by a pump into the metabolism appaiatus 
The oxjgen, suppoiting the combustion being used to foim CO. and H.O, and 
lliese, in tiuii, being absorbed bj the soda hme, is thus giadualh lemoied fiom 
the metabobsm appaiatus, and it is the entiie puipose of the test to shoiv that 
the amount ot oxigen so lemoved is the exact chemical equiialeiit of the alco 
hoi burned no moie and no less 

The 1 able of the alcoholic check lies almost u hollj in finding out the 
mam leasons uln the appaiatus does not “check ” Gas leaks, soda lime ex- 
hausted, 01 pel haps uatei soaked, spiiometei impiopeih countei balanced, oi 
lieiliaps dented on one side, guide lines on tiaciug sheets printed out of line, 
too little uatei in spiiometei , lotted bieathing lahes, ineftectual or too lesist- 
ant to the bieathing, and mam othei unsuspected souiees of iiiaccuiacv aie 
bi ought to light to sai nothing of the mam sins of the opeiatoi himself 

The alcoholic check deuce consists essentialh of a gas-tight glass cham- 
ber pimided uitli means foi intake of oxigen and outflou of CO , piovided 
also uith an alcohol buiuei so deiised that it can be adjusted to difiterent lates 
of alcohol flou The qiiantiti of heat geneiated bi the flame, being appioxi- 
matelj that gnen off b\ the aieiage si/e adult, is dissipated bj ladiatois, to 
eliminate eiiors iii reading the oxAgen Aolume uhieh uonld occui if the gases 
in diffeient poitions of the eiicuit laii iii then temperatuies at the conclusion 
of the test, an eiroi uhicli could not be eliminated bj calculation, i e , collect- 
ing for this temperatiiie change be taking the tempeiatuie of any one pait of 
the eiicuit of gases The use in tempeiatuie, ivithin the alcohol cheek appa- 
ratus itself, at the conclusion of any one test m er its temperature at the be- 
gininug of that test is thus i educed bi these ladiators to a point too insignifi 
cant to take into account 

The gases of combustion aie alternately expiied and inspired bj means of 
a pump operated by an electiie motoi, the lattei being adaptable, lyithout 
change of am kind to diiect or to 25 to 60 cjcle tipe of alternating cun cut 
It IS not uccessari oi men advisable, to use absolute alcohol Fiom 
about 85 to 90 pei cent alcohol tends to remain at a fairlj constant concentia- 
tion vith reasonable caie in piotecting it from contact with the an The 
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peiceJitH^t concentiataoJi of a o^i^cii Mipplj of ilcohol ina'^ be determined b^ 
the specific graMt\ method neemnte to about one tenth of 1 per cent 

Variations in tempeiatuie aii. the commonest causes of \a\iat\ons in the 
check detennimtjons Foi each 1° C change in Umpti atuie tlieie mil be i 
01 pti cent lanation m the \oUime of alcohol, as nuisiued b\ tlie ordmari 
pipette Each 1“ C cliangt in tempciaturc will cause a 04 per cent aaiiation 
in the \ olume of ox} gen 

Vith these aariations due to tempei iturc changes, taken into account 
and njth tlit latc of icntilition Cicspiration) set at a constant rate othei 
influences quickh become coi stants aftei the fii*st few seconds from the be 
ginning of the expeiiment 

The tube feeding tin. akoliol fiaine is of such cdibei tliat one mni easili 
11 ad tlic \oliime of akoliol aetniate to nithm one thousandth of a cubic centi 
nictei 



FIf; 1 — VIcoliol chPcK conncctetl to basal nietobolisni ayparatu-? 

The basal metabolism ippn itus attached to the alcohol check appaiatus 
(see Pig 1) is so calibiated that one mat lead the volume of oxvgen accurate 
to witlnn two one thousandths of the standard liter of oxvgen The combined 
variations of both instruments uiU thus be not moie than three parts out of 
one thousand or three tenths of 1 pei cent 

It has been taught and is commonly believed, that tlic alcohol checl on a 
metabolism apparatus cannot be closer than about 3 pei cent This teachiUf, 
lb incoriect It is possible to measure off a quantitv of liquid (alcohol) to 
match up vv ith its chemical equiv alent of a gas (oav gen) with all the precision 
and exactness of anj chemical experiment, and this should ceitainlv be, and 
IS, less than 3 per cent of the theoretical 

The results of check determinations made with this apparatus at the Uni 
versitj of nimois College of Medicine on various tvpes of basal metabolism 
apparatus will be the subject of a future repoif 
1870 OObEN AVENOE 




A STLDY OF THE PRESSOR METHOD FOR THE STANDARDIZATION 

OF PITUITARY EXTRACT*^ 


By Edw\rd E Swanson, Indianapolis, Ind 


I REVIEW or LITERATURE 

T he need of accuiate methods of standaidizatioii of pituitaij extiact foi 
its iiteiine actiiitv (oxytocic) and blood piessuie laising acti\ity (pressor) 
demands more technical stndi of the methods, especially is it so since there 
has been consideiable discussion and contioversy as to whethei the physiologic 
propel ties of the posterior portion of the pituitary gland aie due to more than 
one principle Dudle's* found that continuous extiaction of the puiifiea 
pituitaij' solution with butyl alcohol at i educed piessuie jields a residue that 
contains all the uteiine piinciple and a pait of the piessoi principle Latex 
Dudley- gaie evidence foi the piesence of at least thiee diffeient physiologi- 
callj actne piinciples in the posteiior gland Fuhnei’ lepoited the isolation 
of foul ciystallme piinciples Abel and Kubota, ■* Abel and Nagajvama^ re- 
ported that the oxj toeic-pressoi actions of the posterior gland were due to one 
acti\e specific substance oi hoimone Abel and Rouillei’’ obtained results by 
a high piuification of the infuiidibuliii, which led them to believe that vaso- 
motor ox'\tocic, and lenal activities are only the physiologic actions of one 
and the same hoimone Abel Rouiller and Geiling^ and Abel,® by still greatei 
puiification concluded that the oxy tocic-pi essor, diuretic-antidiuretic, and re- 
spiiatoii activities veie piopeities of one and the same substance Smith and 
IMcClosky'’ found that the oxytocic, pressoi and lenal actions had the same 
diffusion rate through a senes of collodion membranes of giaded peimeability, 
and quantitativeh determined the latio of renal activity of their standard powder 
<is compared vith the fresh gland extiact to be the same as the oxjdocic pressoi 
1 atio, that IS to sai , 1 7 weight for weight These i esiilts led them to believe that 
the oxjdoeic-pressoi -renal actions aie the pioperties of one honnone Hogben and 
Schlapp^' found that the substance responsible foi the consistent depressor 
action of the extiact on the aviiie ciiculation is not the same principle which 
produces depiession in the dog or cat, noi is it histamine Hogben^® later 
found that the substance piesent in the extract causing a powerful depressoi 
action in the bird is a specific piopert% of the fresh gland and appears to be 
associated like the piessoi (mammalian) substance with the pais nervosa 
lathei than the pais-inteiraedia Hogben and deBeei*® found that the extracts 
of the pars intermedia ha^e a highei oxytocic lalue than pressor value, as 
compared with the extiacts of the pars neivosa Schlapp“ verified Dudley’s 
work of extraction w ith butvl alcohol, and found that the quantity of pressor 
and melanophore substance or substances, exceeded that of the oxytocic sub- 
stance He therefoie concluded that the oxjtocic response and pi essor- 
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mclnnophoic nctnities must be attributed to distiuctlj separate principles 
Houoier, there is no positne eiideiiee that the prcssoi molaiiophoie notions 
are due to distinct substances 

The nbote control ersj in le^nid to the thooiics ot uiutniinn and nuiltiple 
aetnities of the posterior gland has leceiitlt bet ii reported bj ICaiiim Aldrich 
Grote, Roue and Biigbee’ in fnioi of the iiiiiltiplL thcoij , these authors haie 
separated chemicnlh the oxi tocie and piessoi hormones, bi piiiificntion and 
fractionation luth sohents and piecipitaiits and linie qiinntitntnch shouii 
their sepnintion bi the o\j toeic and pressoi iiicthods of nssn\ 

The phjsiologic propcities ot the piiiieiples ot the posteiior bodi arc 
insiK destroved or decomposed hi stiong acids all nlies, tripsin, and heat 
Ahel and Kubota,* Abel and Nagniiamn' heated eictiacts iiitli IICl or boiled 
them 111 refle-s condeiisois destiojing compicteli the prcssoi piinciplc but not 
all the oxitocic principle Diidlei and Dale and Sclilapp Intci eonfirined thi 
same destruetiie action Recentli Stasial hi boiling oi fi actional storili/n 
fion at larious Indrogeii ion ceneentrations iiith IICl and acetic acid, found 
that the Pn controls the stabiliti ot the oijtocic piopcrti This data iioiild 
Iiaie been more concliisiie if the piessor laliie had also been dctcriiiincd 

It THE PlRTtAL SBPARATIO^ OP THE OW TOPIC AND PRESSOR PPINCIPLPS IN TIIF 
JIANUPACTURE OP PITUITIRI EXTRICT 

In the manufacture of pituitaij estinct iiliich is the separation of the 
posterior portion fioni the anteiioi portion, the postcrioi portion is OTtracted 
tilth an acid ivator solution This solution is piiiified bt ti notional procipita 
tion, isoelcotrio precipitation etc until a ptiic extinct is obtained Thonssnts 
of the different fiactioiis or precipitates shoii bt the oxt tocie and prcssoi 
methods of standardization a distinct difference in the piessor and oxtfocic 
notion The final solution of pituitarj extract has a balanced oxt tocic piessor 
talue by mixing the finctions or piecipitntes containing the tnrions amounts 
of oxjtocic and pressor actititj ns detcimincd bj the oxttocio and piessor 
methods of nssaj During the assnt ot the diffeiciit finctions a 1 2, 1 3 and 
cten 1 5 pressoi oxjtocic ratio and vice tersn oxjtocic prcssoi ratio has been 
obtained in the regular purification process of mnniifnctiiic of pitiiitnrj ex 
tract, thus xerifjmg a pait of the ttork ot Ixamin'” and liis associates 

HI THE TOLER tNCE PACTOR 

nogbcii, Sclilapp, and McDonald’' in thou excellent repoit on the pressor 
method state, “The results of our experiments hnxe been to shon that nftei a 
lapse of time, xnrjiiig with the size of the dose given full response can be 
recox ered xx hen complete immiiiiitx has been produced bj repeated injections 
and It became cxideiit, at an enrlj stage in the inxcstigation, that bj ndminis 
tcring the extinct oiilx at the end of the peiiod adequate for complete recox 
erj T constant response can be obtained oxci periods ot inanj’ houis ’’ This 
period of constant response thej found to be one hour and the amount injected 
xxas approximately one halt of the dose that xxill gixe a ninximiim response 
As Dale” suggested the into ot excietioii or destiiiction or establishment of 
immunitj period, mnj depend upon the size of the dose gixeii If ITogben and 
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Ills co^^olkels had giien injections at thutj minute iiiteiials, the amount oi 
pitiiitaii extract iniected would be less than is leqiiiied ±oi the hoiiilv inteival 
period The inciease in blood piessuie oi conti actions Aioiild be less, thus at 
half lioiii inteivals as ivell as at houih intciials theie uoiild be a point ot 
inflexion where the dp = dx is a maximum To illiistiate in Chait 1, if a cat 
lequires two houis to establish immunitj, oi a peiiod of constant lesponse, 
with an injection of 1 unit, one hoiii foi a 05 unit injection, thus 0 25 unit 
injection at thiity minute mteiials should establish a period of immuniti wnth 
a sufEicieut margin of response to allow largei oi smaller injections oi units to 
be given to obtain a quantitative assaj' equal in accuiac'^ to the one honi 
peiiod This plan has been used in the following stiich" of the spinal and anes 
thetic cats in the standaidi/ation of pituitan extiaet bi the pressoi methods 

1 \ THE INTERNATIONAL UNIT 

The League of Nations (page 14 of a report bj the Second Inter national 
Confeience on the Biologic Staiidaidization of Remedies, Geneva, 1925) ex- 
pressed the actniti^ of a solution of pituitan extiaet m terms of inter national 
units each c c being equnalent to 10 international oxi tocic units The official 
solution of pituitaiA extiaet of the U S P represents in each c c the equivalent 
of 5 mg of a standard powder, which may be obtained from the U S Bureau 
of Chemistry Each mg of this standard powder contains 2 iiitci national oxj- 
tocic units The U S P solution of pituitary extract should contain 10 mtei 
national oxytocic units, no leqiuiement being made as to the pressor units 
This standard pow'dei was used in the study of the piessoi method, 1 mg 
being considered equal to 2 pressor units 

V THE PRESSOR METHOD OP STANDARDI7ATION 

-1 Spinal Cat Method — Considering the aboie leiiew and discussions oi 
the liteiatuie, the definite proof of two principles in the posterior gland, the 
similariti in response to purification methods of these principles, and then 
possible injurj bj chemical reagents the need of accurate methods of staudard- 
wation IS indeed impoitairt The oxytocic method has been extensively studied 
bA Dale and Laidlow Dale and Buiii,=" Roth,='^ Pittenger,== Spaeth, Ecldei,^^ 
Nelson, == Hamilton and RoAve,=“ Hamilton, =' RoAve,=® and Swanson The pres 
SOI method has been reported by Hamilton and Rowm-'' and more recentlv bA 
Ilogben, Schlapp and McDonald*' These later Avorkers desciibe a method on 
‘■pinal eats, rvliich is essentiallA that of the Dale and Laidlow’” spinal cat 
method in studAing the depressoi and piessoi properties of the pituitaiA 
gland TheA liaA e applied the spinal cat method as a cpiantitative method foi 
deteimuiing the piessoi Aalue of pituitarj extract To brrefly ciuote “The 
cord IS exposed under deep anesthesia bj- clipping oft the neural arch of the 
axis Aeitebra the apeituie in Avhicli is plugged plasticine after transection of 
the cord and destruction of brain No injection made until two or three horns 
after the operation The animal should be kept Aiarm bv wrapping, a rectal 
temperature of 35° C to 37° C maintained If properly inflated and special 
importance is to be attached to the degree of insufflation a eat prepared in this 
war will maintain a blood pressure of 80 mg for twentA-forii hours Each in- 
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jection of pituitary extract given at houilj inteivals ” This method, aftei 
one masteis the technic of piepaiing a spinal eat, is indeed an excellent and 
accurate one Hone-vei for commeicial laboi atones wheie the period of work 
IS onlj SIX to eight houis a da's, consideimg that only one injection is given 
each houi, and tvo oi thiee hours lequiied befoie the spinal cat receives the 
first dose onh foui oi five inieetions can be gnen in a dai , unless the operatoi 
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continues the injections into the hours of the remaining dav and night A suc- 
cessful spinal cat leceives approximatelv only foui oi fi%e injections in eight 
hours, which is not sufficient foi a quantitative assay In the studj’- of this 
method the spinal cat maintains an excellent blood piessure lei el, and elimi- 
nates the anesthesia factor which is veij discouraging at times Furthermore, 
giving the injectiors at half hour mteiials instead of at liourlj intervals, pro- 
Mding the injections aie not too laige, it should make the spinal cat method 
more practical in the commercnl testing of pituitan extract 
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Fig 1 repitbtuts one of nuinj spiiiil cats witli injections given e\eij Iialt 
hour Tlie first ten injections are alternating injections of Simple A (solution 
of pituitaij extract containing 24 international ovjtocic units ind 24 prcssoi 
units) , and feample B (gotomment staiidaid poudei No 232 eacli mg equna 
lent to 2 international oxytocic units and 2 pressoi units and a prepaicd solu 
tion of this powder as diiected bj the U SP so that each 1 c c contains 1 mg 
of this powder) The remaining contractions aic giadual 10 per cent iiiciease 
in the injections of Sample A Tins tracing slious an aeeuraev of 10 pei emt 
variation in the amount of pitiiitarv extinct 

Fig II represents i spinal cat with injections given cvsij half hour The 
injections aie ilternating doses of Sample A (24 oxjtoeic and pressor units) 
and Simple C (12 oxytocic and piessor units) The tracing shows that Sample 
C IS one half ns active as Sample A and Simple A contains the equivalent of 
12 mg of Sample B (government povvdei) or 24 units foxjtocic and pressor) 
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B The Anestheho Cat Method — For commeicial standardization the anes 
tlietized dogs or cats ire moie piactical, in tint it is comparativ elj simple to 
piodiice or prepaie an animal with anesthesia Theie aie many anesthetics 
that may be used chloretonc, paraldelij de, urethane etc , these substances 
produce a deep depressing anesthesia with low blood pressure, which gives 
small coiitraotiOHS or inciease in blood pressuie hj the repeated mjections of 
pituitary extract The injections of pituitiij extract must be small, to give 
consistent quantitative increases oi contractions in the blood pressure Too 
large doses of extract will develop tolerance with a gradual decrease in le 
spouse or contractions and later a depressoi iction llore lecently the barbital 
series as the sodium salt have been used as an anestlietio in pharmacologic 
study These compounds do not give such a deptession on the heirt and blood 
pressure as compared to eliloretone etc 

The following technic has been used with comparatively good results lu 
the standardizition of pituitarv extrict bv the piessor method The cat is 
weighed, injected intiapentoneally with CO mg of amytal (isoamylcthyl bar 
bituiic icid) piepoied in solution as the sodium salt ns follows 1 gra of 
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aiiijtal ih added to 8 85 c c ^ XaOII, heated to 80° C foi fitteen minutes 

diluted to 10 c c u ith distilled ivater, and finally filtered This sohdion slioidd 
be made fiesh wlieiievei need^ed The miection of 60 mg of amytal as the 
sodium salt pei kg will pioduee anesthesia in thirty minutes Some cats re- 
cjuiie more than 60 mg , hut the average dose is appi oximatelv 60 mg pei kg 
Following the exposuic of the caioticl aiteiA, femoral vein, and the adjustment 
of cannula and manometei, the icflexes should be obsened Page and Corjdlos,'’" 
Suanson and Page,^^ and Eduaids and Page''= found that ceitain leflexes muU 
indicate the degree of anesthesia The sensoii lefleves should be absent and 
onty a slight coineal oi conjunetnal and knee jeik lefleves maj be piesent 
The blood piessure mil maintain an appioximate height of 100 mm to 120 
mm The iniections of pituitaiy extiact aie gnen at half houi inteiials, 
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dilutions of 1 to 10 01 1 to 20 of a 10 international oxitocic unit solution pie 
feired, the average dose being appi oximateh 01 unit to 0 5 units depending 
upon the sensitiveness of the cat 

The following tiacmgs lepiesent a compaiative assay of samples of pitu- 
itaiw extiact piepaied m our laboiatoiies Some of the samples represent a 
lot of pituitaii extiact m the process of manufactuie, other samples represent 
dilutions of a known standaidized solution, then dilutions oi stiength being 
unknown to mi self 

Fig ni IS a veij sensitnc cat iindei anesthesia The fiist eight injections 
are the standaid solution (10 international oxytocic units per 1 cc ) of 0 10, 
0125, 015, 0175, 016, 014, 012, and 0 2 units respectiielj These various 
amounts of units show a quantitatne response in the merease of the blood 
pressure 'W-74X, ■W-74XT, W-74AA aie samples of ceitain fractious in the 
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process of a iinnufactmed lot of pitmtai\ txtiaet Fractions "W 74X and 
W 74XY slion far less lesponsc to increases of tlie blood pi assure than 
AV 74AA, W 74AA being approximateh e»iual to the standard 

Fig leprescnts the tiacmg of a eat (amjtal anesthesia) This cat is not 
so seusitne as t)ie cat in Fi,, HI requiring 0 5 units of the standard to produce 
consistent contractions 'sample A, is a solution of pltultal^ extract that is 
stronger than the standaid The first ei^ht injections aie alternating injec 
tions of the standaid and Sample A The amount of Sample Aj increased until 
0 2, (1 to 10) equals 0 5 piissor units of the standaid Therefore Sample Aj 
contains about 25 pressoi units Tin lemaining nine injections are increasing 
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and decieasm^, amounts of tiie standaid Ob 07 0 8, 09 1 09 08 07 and 
0 6 units respeetaelj Tliese uijeetioub sIiok- a 10 per cent sanation in re 
sponse of conti action, and that it is possible to assaj a pituitarj extract solu 
tion bj tbe pressoi method tvithm an accuiacv of 10 pel cent 

Fig V represents the tiscmg of a cat (amitnl anesthesia) that is sen 
sensitise Samples A and A, are standaid possders prepared b3 ms self ae 
cording to the method of the U S P and the XJ S Bureau of Chemistrj These 
samples ssere compared snth a Goseriiment standard posvdei No 232 obtained 
from Dr Munch of the Bureau of Cliemtstrj The tracing shosrs that Samples 
A and A, are equal to the 60s ernment Standard Posrder or each mg of pose 
der is equivalent to 2 pressoi units 

Pig VI repiesents the tracing of a cat (ams tal anesthesia) sagi cut AV 96 
and AV 97 are samples of pitmfnn extract, tlieir strength being unLnonn to 
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lue Altcinatiiig iniections of 1 c c (1 to 20) of W-96 and W-97 ga^e equal 
losponses in the use of blood piessuie, theietoie ^-96 being equal to W-97 
It nas learned latei that each sample ivas taken tioni the same lot of pituitaij 
cxtiact solution containing 10 intci national oxvtocie units 

Fig VII lepiesents the tiaciiig of a cat (amj tal anesthesia) vagi cut W-99 
and W-100 aie samples of pituitaiy extiact, their strength being unknown to me 
Tucntj-six alternating injections weie gnen to this cat Sample W-100 as- 
sayed 60 pel cent to 70 pei cent of W-99 The dilutions weie made so that 
W 100 y ould he 662/^ per cent as active as W-99 y Inch was a legulai manufac- 
tuied lot of pituitaii extiact containing 10 international oxytocic units 

Table I lepiesents the lesults of the assayed samples, their strength in 
units both piessoi and oxytocic values as detei mined hj’’ the pressoi and 
0 X 1 tocic methods 

Table I 


rPEPARATIOS NO 

KADE BY 

PRESSOr UNITS 

INTERNATIONAL 
OXYTOCIC UNITS 

IvNOWN PRESSOR 
OXYTOCIC UNITS 

A Mfg lot 

Walden 


24 


24 

24 

A, Alfg lot 

Walden 


2) 


25 


A, St Powder 

Swanson 

1 mg 

= 2 units 

1 mg 

= 2 units 


iV, St Powder 

Sw anson 

1 rag 

= 2 nmts 

1 mg 

= 2 units 


B 2S2 Powder 

Govt 

1 mg 

= 2 units 

1 mg 

= 2 units 

1 rag = 2 units 

G Mfg lot 

Walden 


12 


12 


WO- Mfg lot 

Walden 


12 


12 

ii 

WOO Mfg lot 

Walden 


12 


12 

12 

W 100 Mfg lot 

Walden 


78 


78 

8 

V 00 Mfg lot 

Walden 


12 


12 

12 


DISCUSSION 

A discussion and studj of the spinal and anesthetic methods of the staiid- 
aidization of the pressoi principle of pituitary extiact leads one to believe 
that either method is practical provided that injections are given at one-half 
hour inteiials The spinal cat is an excellent method, which eliminates the 
anesthetic factor, maintains a constant blood pressure level, and is very sensi- 
tne to injections of pituitaiv extiact with distinct measuiable contiactions 
The anesthetic cat is more practical in that tlie technic is more simple, and 
the anesthetic factor can be so regulated as to maintain an experiment that is 
as accurate as the spinal cat and yill gne an accuracy of 10 pei cent variation 

Tyo samples of standard desiccated poydei A, and Aj piepaied according 
to the USP assayed equal to a standaid poydei No 232 lecen^ed from the 
Bureau of CheimstiA, each mg containing 2 piessoi niiits by the piessoi 
method of assa-s 

A fey samples of pituitaiv cxtiact, then strength being unknoyn to the 
operator were tested bv the piessoi method, and an appioximateh accuiate 
assai yas obtained that agreed yith the dilutions and stiengths known to the 
indnidual who made the picpaiations 

The technic of pioduciug a spinal oi anesthetic cat lecpiiies care in jiie- 
A entiiig clots 111 the cannula yhich should be thoioughly cleaned boiled in acid 
01 cleaning solution nisei ted into the artei\ in such a yav as to pies cut anc 
dnt 01 hairs coming in contact yith the innei surface of the cannula 
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CONCLUSIONS 

1 The partial separation of the oN^toclc and piossor punciples has been 
\euficd in the leg-ulai mnmifaUiiie of pitiutan extiact 

2 Spinal and nncsthctic oat*! mt both accuiate mctliods of deteitvnninp 
the prcssoi jirmcipU in units the inestlutie method benie, more practical in 
that the technic is simple 

3 Seicral samples of pituitan extract \rcie sssa\ed b^ the spun! and 
anesthetic methods The tests show considciable accuracy bj these methods 
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A SIMPLE PRECIPITATION TEST FOR SYPHILIS WITH SI\IALL 
QUANTITIES OF DEFIBRIN ATED FINGER BLOOD^ 

Prelijiikar-v RrroRT 
B\ B S Kline, j\I D , CrniLWO Ohio 


T he simple piecipitdtioii test foi siphilis iMtli .1 Iim ihojis of Iniprei blood, 
deseiibed in tins aiticlc, is as specific and as sonsiti\e as tlu inicioscopic 
slide piecipitation tests and the Wasscimann test nith the same antigen Be 
cause it requiies but a small quaiititi of compaiatneh easih obtainable blood, 
the fingei blood piecipitation tost is pniticiilaih useful in tlio diagnosis of 
svpliilis in infants and cliildicn ^Lftei its leliabiliti is established In a suffi- 
cient numbei of compaiative tests fingei blood mav be used rontiiieh in the 
diagnosis of syphilis 

Fingei blood in small quantities, as is well known, is gcnci ilh eiiiploicd 
in hemoglobin dcteiminations, led blood cell and white blood cell counts, and 
in ceitam agglutination tests 

A rapid and simple hemagglutiiiatioii test with small quantities of whole 
blood obtained fioni the fingei, foi use in testing donois foi tiansfusion, was 
lepoitedbi Rous and Tuiiiei^ 111 1915 Foi the tost a small qiiantiti of blood 
IS diaivii fiom the fingei of the patient into a Wiight pipette containing 10 per 
cent sodium citiate Blood is similailv obtained fiom the piospeetne donor 
Two mixtuies of these bloods aie made (a) 9 paits citiated blood of the pa- 
tient to one part of citiated blood of the doiioi , (b) one pait citiated blood of 
the patient to one pait of citiated blood of the donoi Tlie mi\tuies aic made 
in Wiight pipettes (tioin pipette to slide oi ^Yldal plate and back a number 
of times), and lead two to fifteen niinutes aftci picpaiation 

Whole blood obtained tioni the fingei has been extensneh emploicd in 
the Widal leaction since 189G ivhcn Wjatt Johnson^ icpoited its leliabilitv ioi 
the detection of tjphoid agglutinins In this method, single diops ol blood aie 
colleeted on glass, caidboaid, or papci and snbsequenth (as late as foi tv-f 0111 
days) diluted ivitli steiile watei One diop of the wdiole blood solution and 
one drop of a suspension of tj phoid bacilli are mixed on a co\ 01 slip and this 
is inA'eited and sealed o\er a chambei Readings aie made fifteen minutes to 
one houi aftei piepaiation 

An ideally simple -yet thoioughh leliable fingei blood test foi agglutinins 
w as introduced bA" Bass and Watkins’ in 1910 In this test appioximately one- 
fourth of a diop of blood is spiead on a micioscopic slide (Aiith the end of 
anothei slide) Immediate^ aftei making the spiead, 01 sometime aftei the 
blood has dried, one diop of Aiater is allowed to fall on the slide and is spiead 
over the surface by a toothpick As soon as the blood has dissolved (less than 
one minute), one diop of a suspension of t 3 ^phoid bacilli is added, the mixture 
IS agitated bA tilting the shde fiom side to side for tAvo minutes, and the reac- 

•Prom the Mount Sinai Hospital 
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tjon then noted Tiie use of im open iniciostopic slide nnd tlie cmploiineiit ot 
agitition to aocelcntc the leoetion aie adsaiitiges of simpheih and npidits 
not possessed bj the othci Wuhl tests 

No referente to s test foi ssphilis with small (juantities of defibnnafed 
blood Ins been found in the liteiatiue 

ISATLeiSlS FOR TllF FlNrtl B1 OOD 1 1 U ll ITATIOX n>T lOF SjSratLTS 
(s[ I- Firs 1 SSD 21 

1 Micio Cnltine islidos (Will ( oipointion No llM)2j ! s 1 incb with wells 
16 mm X 3 mm for collecting the fingei blood 

2 loothpicks with 6iit ends for dcfibunatin^ the blood m the clnmbeis 

3 Uuraidoi (ho\ with tiglith fitfiii^ lid coiitaii iii„ wtt blottei) to keep 
the defibnnnted blood until listed 

i Jlicioseopic slides 3x2 iiicliis each with two double iin„s made as 
follows \ 3 X 2 inch nucioscopit slide is coseicd on both sides with Bon Ami 
paste After the paste Ins diied ( m a lew minutes) it is rubbed oft with a 
clean soft innslin cloth Intm^, a clean smooth suilace Upon the clean slide 
towaid one end an non harness nng I’l inches inside diameter yie of an inch 
thick (obtamnble at haidwaie stores) is placed In its ceiitei a No 13 cork oi 
a No 6 rubbei stoppei is placed The well between them is filled with hot 
wax (two paits of ordiiian laseline and one part of parowa\) from a 10 oo 
glass sjnnge After the mixture cools a few minutes the cork and ring ate 
remoied and tlie process repeated at the otliei end of the slide Kings made 
with the mixture gneii aboie adliere well to the slide wlieieas iiugs of pare 
wax alone occasionnlh sepamte from the slide at low loom temporntmes and 
allow the fluid to escape 

A better method of malaiig the ontei iings is as follows Upon the clean 
slide a steel mold 3 x 2 x i/^ inches with two ceiitial wells 31 cm iii diametei 
IS placed A metal disc U/s inches in dinmetci and )if of an inch thick is then 
placed in the centci ot each well The space between them is filled with hot 
wax fiom a 10 ee glass sjiinge Aftei the mixture cools a tew minutes the 
mold is remosed b> inserting a thin blade between it and the slide Aftei the 
oiitei rings aie made (3 4 cm outside diamctei and 2 9 cm inside dinnctcr) 
tlie luuei iiiigs (15 mm inside dinmeter) are made with hot paionax bi means 
of a thread wound w lie loop IG mm inside diameter dciised bi Qiein* 

5 Slide holders (for three 3x2 inch slides) The slide holdei is a w ooden 
lid of a slide box (3y_ x 6% inches) contaimii" an easilj fitting thin w ooden 
shelf hating a small handle at each cud made with a wire papei clamp {about 
one third of the clamp is fastened under the shelf with adhesne tape and tlie 
lemaiiider after being foiccd through the shelf is bent to seite as a handle) 

6 Holdei for tw o slide holdeis consists of a wooden hd (13''(, x 3% inches 
inside measurements 14% x 4 inches outside measurements) raalung it possible 
to use SIX slides at one time 

7 Ordinart 1 c c pipettes (giaduated m bundredths) oi 002 e c pipettes 
(graduated m thousandths) for pipetting the defibiinated blood 

8 Wright pipettes for delnering drops 0 015 to 0 016 c c of 7 per cent 
sodmm chloride solution and otbeis to deluer drops 0 017 to 0 018 cc ot 
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antigMi tmulsioii These pipettes mav be made fioni oidniaii gdass tubing 
(10 mm outside diametei) oi iiom poitions oi 10 e c piiiettes Iia draniiig out 
ore end into a fine tube of the proper dianutei jV rubboi bulb is used to con 
tiol tlie pipetting It a ealibiated pipette is ust d the quantitA of the diop can 
be detei mined ’ 1 eadih It oidimii tubing is used, the iollowing method of 
detei mining the piopei si/ed diop is cmjihned 0 ■) c t oi 7 pei cent sodium 
chloiide solution oi 0 I c c of .intigin (mulsioii is pijictted into a small con 
tainei The fluid is quithh di.iuii up into tin ppiettc to be tested Tlie 
pipette IS held vciticalh and slight piessuu is (\citid on tlu bulb to foice 
diops out slouh A satisfactoie ppiette loi tlie autigtn emulsions Auil delnci 
27 to 29 diops pel 0 5 cc and a satisfac(oi\ pipette foi llie 7 pei cent sodium 
chloiide solution uill deluei 31 to 11 diojis jiei 0 3 < i 

9 Antigen emulsions 3’he antigen emiiloied is om desdibcd piCMoush - 
BiieflA the details oi its piejiaiation .iie as lollous 

Two liundied giaiiis oi diied heait powdii (Dileol is placed in a two 
litei EilenmeA ei flask One litei of absolute eth\l ahohol (99 jilus pei cent) 
IS added 

Aftei the flask is stoppered with a foik eoieied witli tin foil it is shaken 
vigoioush bi hand foi fiomtwenti totlintc minutes ('I’liis shoit e\tiaction 
leraoACS almost all of the desiied aiitigduc substance lu tlu powdei ) A shak- 
ing machine iiiai be employed ioi the evtiaction \ttei a few houis in the 
machine piacticalh all the antigenic substaiiee is e\ti acted 

The cxtiaet is fllteied into a litei cilindei tliioiigh good giade filtei papet 
of medium textuic (Schleichei and .Sehull No *>97, ks cm ) 

During flltiation, the mixtuie is stnied with a wooden tongue depicssor 
and tow aid the end, piesscd with a coik until the powdei is quite di\ 

The cxtiact (about 775 c c ) is placed in the lelngeiatoi at 8° to 30° C 
ioi fiom fifteen to foi 0 -eight houis 

Duiing this time, a faiih lieaM wdiite pieeiiutate settles out This is fil 
tei ed off and the filtiate, in a large ciapoiating dish, is concentiated on a 
watei-bath oi bi an an hcatci (batliioom hcatei) at 15° to 50° C determined 
br a theiniometei bulb within the extiact As the alcoholic eMiact crapoiatcs 
down, there is an iiregulai festoon at the peiipheic until the desiiable concen- 
tration (about Yjo of the original Aolume) is lenchcd At this time the festoon 
disappeais and the margin of the concentiated extiact is shaip The cxtiact 
IS HOW' reaclt^ to be pouied into acetone 

The extiact is poured into 500 c c of acetone c p at 50° C in a large 
oiaiioiating dish This is then placed in an an ineubatoi at 37° C until the 
tenrpeiature of the fluid reaches this level Aitei this it is allowed to stand at 
room tenrpeiature for sevcial minutes when the acetone is decanted leaMim a 
soft >elloAV biow'n rvax-like substance adherent to the dish Tlie lipid is then 
wmrked togethei and placed in a glass stoppered bottle with 80 c c of absolute 
Ctlnl alcohol (99 plus per cent) at about 50° C 

After a few minutes’ shaking, the bottle is placed in an oven (at 50° to 
56° C ) for thiiD minutes to dissohe as much of the lipid as possible 

On removing the bottle from the oven it is shaken for a few minutes and 
then placed in the lefngerator at 8° to 10° C ioi foih-flcG minutes 
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Tke solution is then filtered and the filtrate is cMipoiated doun at 45 to 
50° C (iratei bath or an heatci) resulting m a sott bronn nas like substance 
(antigen lipid) The antigen lipid is neighed and to each gram, in a glass 
stoppered bottle 10 c c of absolute etiijl alcohol (99 pins pei cent) is added 
Aftei the bottle is slial eii foi a fen minutes it is placed at 50° to 56° C for 
thirty minutes, and then shaken a few minutes (The lipid although obtained 
fiom a cleni alcoholic solution is again incompletely soluble in alcohol ) 

The slighth turbid solution is placed at 8° to 10° C for an hom, and then 
filtered The resultant clear filtiate is the antigen ind contains about 8 75 per 
cent of the alcohol ticated acetone insoluble hpid (This hpid, if lepeatedly 
treated with alcohol oi precipitated with acetone, is still incompletely soluble 
m alcohol ) 

The antigen is kept at loom ttmpoiatme 

With the antigen described aboio emulsions ma^ be piepared having the 
following advantages o\ti Kahn antigen dilutions 


Antigen Unuilsions 

(a) Eelatncly stable satisfactor\ foi 
at least tliice dins 


(b) Satisfaoton at low loom temper 
ntures ns well ns at oi dinars ones 

(c) The "sen sensitive emulsion is 
more sensitue than the Kahn an 
tigcn dilution and no less specific 

(d) The emulsions aie more uniform 
in quality and quantity than the 
Kahn antigen dilutions 


Kahn Antigen Dilutions 

(a) I nstnblc satisfactory foi an hour 
01 an liom and a half at most, 
usuall\ less 

(b) JlajoiiD unsatisfactory at low 
room temperatures 


The formula foi the fingei blood piecipitation test antigen emulsion is as 
follows 


0 85 c c Distilled Water 

0 5 cc 1 per cent Cholestoim (C P Pfanstiehl) solution in ab 

solute (99 plus pei cent) ethyl alcoliol 

01 c c Antigen 

2 95 c c 0 85 per cent sodium chloiide ('\lercl c p or leagent) 

solution 

The emulsion ig prepaied in tiic folloyMUo manuti 

Into a one ounce bottle 0 85 cc distilled water is pipetted The bottle is 
held at an aivle and the 0 5 c c of 1 ptr cent cholesterm solution is allowed to 
lun along the side of the bottle 

Tin bottle IS faCntly rotated from the neck for trom hfteen to ty\eiit\ 
seconds 

The bottle is licld at au anple again and Diet of antigen is iiipetted 
against the side from a 02 cc pipette (gmdunted in thousandths) 
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The bottle is piompth stoppeiecl AMth a eoik and shaken fairh Aigorouslj 
(the fluid thionn from bottom to coik and back) foi one ininnte 

Lastly, the 2 95 c c of 0 85 pei cent sodium chloiide solution is allowed to 
inn 111 (jiiite lapidh the bottle is stoppeicd again and shaken as picMouslv foi 
one minute 

The A Cl A sensitiAC antigen emulsion ioi the fingei blood piecipitation test 
consists ot the emulsion iiist desciibcd ticated in the folloAAing manner 
About 1 c c of sensitiAC antigen emulsion is placed in a lack in a laige pan oi 
A\ atei bath AAith the Aiatci at least two inches aboAC the leAcl of the emulsion 
The watei is maintained at 50° C Aftei tweiitA mimites at this temperature, 


FOR FINGER BLOOD TEST 


(ANTIGEN 

jL 

I 
I 


FOR SYPHILIS 

EMULSlONl 


055- 

niSTlLLEll 

WATER 


AOri ADO ’ ADD , 

. . \ 

Jcj: 255- 

UUlQLESTCniH ANTIGEH 55 tua SOL 
SOLUTION SnAKt V10000U5LT Stt&KE VKiOWMSW 
ROTATE US SCCOrJDS \ MINUTE I MINUTE 


UmiEATEO 
EMULSION ^ 
fSENSUWll 
Umuls»o »0 



EMULSION HEATED 

TO 50 c ron 20 minutes 

VERY SEHSTTWE EMULSION 


I PREPARATION OF SOPESI 


HEATED WAX 
2 PARTS VASELINE 
I PART PAROWAX 






* 


■»/ 


/ 


1 FILLING 
WELLS WITH 
' WAX 


M_TAl. MOlC S 
CLACCD UPON 5 2 
CLASS SUSS 


REMOVING 
CENTER PIECES 
FROM MOLD 


LIFTING MOLD 
FROM SLIDE 


PREPARED SLIDE 

OUltO CM HCIPt 0WM.2S - 
c«nr«ijuM. 5 » ~ 
WHtfi cmc 1K3TOC ClAH-lS*"* 


PADAFHN 
RING MAKER 
16— INStOt DIAMntR 


lA »A4i 

SMALL CIRCLE BRASS PIPE lA 
OUTSIDE DIAMETER FILLED 
WITH SOLDER AND FUT KNOB 
INSERTED BEFORE COOLING 



MOLDED fon TWO UD3 

WITH slides roa 6 tests 


Fie 1 


the emulsion is lemoeed and Ivcpt at loom timpeiatuic until used (one-half 
houi to two hours aftei the oiiginal piepaiation of the emulsion) 

The 1 pel cent cholesteiin solution toi tlie antigen emulsion is piepaied as 
follow s 

To 1 giam of cholesteiin (c p Pfanstiehl) 100 c c ot absolute ethvl alcohol 
(99 plus per cent) is added and the bottle placed in an incubator at 50° C to 
56° C The bottle is shaken at fitteen-minutc inteixals to jnomote solution 
which IS complete in about foi te -flic minutes This stock solution is kept in 
the incubatoi at 37° C and is peileeth satisfactoie foi the piepaiation of the 
emulsion foi as long as tw o mouths 

10 Defibiinatcd fingei blood The patient’s fingei tip is cleaned wuth 
alcohol and one or two puuctuie wounds made with a sharp needle With the 
jiatient’s hand in a dependent position, the bleeding fingei is squeezed with 
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botli hniids and t)iO blood alIo\\od to fnU into tho thamboi of i mieio culture 
slide lestiig upon a clnii oi otbei objtct Iho blood m the clininbei is then 
stined with the flat end of a toothpicl until deflbnmted (be\eial minutes) 
rile slide IS ne\t Inbtlled with a chin i nmiKiiv pencil phctd m the huimdoi 
and hcj)t (ill the ice chambci at about 10° C pufci ibh) until the blood is to 
be tested (fioin a few minutes to tweiit> fout houis ittei colJiction) 

I■I^0Ea ULOOD IlKniT\TI(l\ TLST tOK ^^PfllLls 
( SLE Pit > 1 

1 Pipette 0 04 cc of defibim'ittd hn<,cr blood obtained as desciibed 
aboae into each innei un<? of the 3x2 iiuh slide 


STEPS IN FINGER BLOOD TEST 

FOR SYPHILIS 




COLLECT fl IGER ELOOD 
lf< (;KAMKfi 


@ 


DCflBfilNATC riNGCft eiOOD (5) 
WITH TOOTH PICK rOB 
A few Mlfft/TCS 


s) o 


(g) 0 6 , (5, a i 


e e 


/ 


S CUUKO «» 

K 68 «4^ 

H ue (808 



M e riM oureo fw cs 
(vooo nfd tA» c^sto 
lnxK& ( 0 *e 8 ws 3 
'06 i stMsui] 


jM«TXK.a 


r 


© 


■ W.ACC 

TO ocrawjATto 
" fwrw eiooo - V, 
c«"PMP INHlMDOft — (box WITH 

\ _ TJffHT fjTTING LID COOAINWG 

MTfK) UNHl TC5TCa 

to MtO < 0^0 OW 4 U 9 


O fl 

10 'j' 


1/4*- DiaTtLLCD WATCQ IfTO 
CACM CHAM8CQ -> DOTATt 
1 MINUTE — ALLOW TO 
STAND 5 IS MINUTCS 



r X) 


2 AUovr one di op (0 015 to 0 01b c c ) o£ 7 per cent sodium elilonde solu 
tion to fill (from a pipette described abote) into each innei iing containing 
blood, and lotate the slide quite ngoionslj for one minute 

3 Allow one drop (0 017 to 0018 ec) of sensitne antigen emulsion to 
faU (from i pipette described ibore) into the first blood salt mixture In tbt 
same manner nlloiv a similar quantitj of \erj scnsitiie antigen emulsion to 
fall into the second blood salt mixture Kotate the slide luth moderate vigoi 
for four minutes (With proper sized rings and proper rotation, spilling from 
the inner chamber with consequent spoiling of the test mil not occur ) 

4 AUon 1 5 c e of distilled uatci to fail (from a 15 c c pipette) into each 
mixture (the mixtures spill oier to the outci lings) and rotate tlie slide „entlj 
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foi one minute to coinpletcli lake tlie blood Allow the slide to sltiiid tioni 
five to fifteen minutes (ten minutes pu ieiabh ) In loi e loadinp 

5 Keadings aie made lluoiurh 11i< iiiieiosiope at a nnigiiitn alioii of about 
one hundred times (low ]) 0 wei obnitni It) mm eeepieec Id X oi 32i/> X A 
10 X e-iepiece is not as satislaetom ) 'llie light should In somewhat biightii 
than for leading the micioseopK slub pii ti])itation test with seiiiiii The (Oii- 
tents of the chambcis aie exaiunud in dittiiiiit jioitions and at diHeieiit h\ 
els, and lead ncgativi it ctiini])s an abs( iit and to - di iiending iijioii the 
size of the clumps and upon tlic dtgm ol tiu cliiinpiiig (see h’lg 2) Lmieo 
eytes and aiij debus w Inch ma\ hi iiusent lan be leadih ditlei entiatf d fioin 
the compact ictiactih lellow biown (lumps ol a posiiixi' ii action 11 huge 
clumps aie puesnt tlui ma\ <ill be <it the bottom ol tin lliiid Oidiiiaiih 
howm\ei, the chimps aie (piite iKiih distiibnlcd in all le\(ls 'I’ln lugatnc 
tests contain gianules but no tiumiis I’o ditlc 1 1 nt latc t hesi* gi aiiiih ^ 1 1 om the 
small clumps ot a test, ^<ulous puitmiis an ciiiclulh c \amined at difTeiLiit 
leA’els tuining tin laigi mniometci s(iiw ol tin miLioscopt \(i\ slowh 
Six blood specimens imn In tested with tin sensitnc emulsion ,nid witli 
the veij sensitne emulsion at one tunc bi using i holdei (see li'ig 1) contain 
mg two lids each ol which caiins time slides on a shell 

At the time blood w <is obtniin (1 li om i tingei loi the tc'st iiist dc'sciibed a 
laigei quantiU was diawn iiom an aim \ein to liiinish siinni loi the micro 
scopic slide piecipitation tests and loi tin Wasscim.inn test l''']lt\ and loiii- 
tenths pel cent ot the (mge i bloods i\4iinin(d wen obtained fioin lucln 
patients undei tieatnunt hime the maioiili ol these bloods ga\e r to - -t 
lesults, an excellent oiipoituniti was alloided loi a compaiison of the sensi- 
tivity of the difteient tests \o false positne lesults oecniicd in .iin of the 
tests The compaiatne k suits of the loui tests with the s.ime antigen aie 
given in Tables I and If 


Tun I 1 


CoMperasoN of SESsimc Fiserit Biood PinniT\ru.\ '1 1 si km Smiiiiis with 

SE\SITl\r feEll M 'll STS 



FIEGEP BIOOD TEST 


AKD SLIDE 

PltFCIPIT \ 


TION 

TEST 


(HEATED 

SFBUM)0 


tests 

PEr CFNT 

Agreement 

310 

82 04 

Relative agreement 
Agreement or relative 

04 

10 58 

agreement 

383 

00 22 

Disagreement 

3 


Anticompiementar} 

Total 

386 



17 Disagreements -nlth W^asstimann Test 
negative ringei Blood Precipitation Tests 


IINCH in OOP TFST 

WD snpr riicniie 

TIO\ TI SI 

(r\w SFruM)* 

TESTS in CENT 

327 SS SI 

IG 11 10 


M\(in nr OOP Trsi 

AM) WeSSlIMVSN 
II ST 

(CIFVrl \M) MITIIOD) 
(iireTin sn um) 
TESTS UP el NT 
2]"> 70 24 

17 lfi<>7 


14S 300 00 202 02 01 

0 6 17 (Tot 

i 1 or. ~ 

143 ~ 2S2 ' 

12 False negnthe W'asserinann Tests 5 1 O"" 


Blood^P^iSuorTesYs^'" Precipitation Test (Heated Sciu.n) d 1 alse nceatUe Flnge. 

Evaluation according to the method ot Kuhn 
PositKo Reaction + + + + + + + and + + 

Doubtful Reaction -f and ± 

RllaUve'"agrccmcnt“ P^oMtlv'e'ornS/c'b^ . r . o 

Disagreement positive b> one method and negative bj me’omer^nd uJe\ersa 
Slide precipitation test with raw serum to be described 
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Tnbles I and 11 hIio^\ that thf blood precipitation test foi s\philis 

IS IS specific and as sensitne as the niicioscopic slide pi ecipitation tests and 
tlic AVnssemiann test of seinm obtained M icnipunctme 


r\BLL n 

COMpAnsos or \ei\ facssiriNL tisoi Bioon litcniTviiov lisr ror S\iiiius with 
\ El \ SEN'.m^r SEit'i Tests 


MNGLP DLOOD TEST 
\ND SLIDE PILCIPITA 
TIOS TEST 
(llE-VTED SETOJI) 
TESTS PiJ' CENT 


FINCEI BLOOD TEsT 
\\D SLIDE P^ECIPIT^ 
TIOS TEST 
(FAIV SEnUi[) 
TESTS FEE CENT 


USOFI BLOOD TL. T 
A\U U ISSEfS/ASS 
TEST 

(lLE\EL.\SD ilETUOP) 
(HE.VTED SETUir) 
TESTS lEP CENT 


\gTcemcnt 

J- 

s w 

b( 

is 54 

i 7 


Relative agrecimiit 


lb ob 


10 40 

17 

10 Sc 

V{,reemcnt or relatnc 







ngreement 

no 

100 00 


100 00 

94 

93 07 

Dipa^reemcnt 

U 

u 

0 

0 

0 

o 94 

Anticomplenieutarv 





1 

0 99 

Total 

no 


7 > 


101 



6 Dlsastfe iiK^nt^ with uk rn> nn T t 4 Fal nc''atI^c Fins’ r Blood Precipitation 
Te-ts _ Palao nesathc V>ai ermann Ttsts 


DISCUSSION OF THE FINGER BLOOD PRECIPITVTION TEST FOR SYPHILIS 

The principles underh mg the Finger Blood Precipitation Test foi sj ph 
ills are in part similar to those described b' Kahn' for precipitation tests on 
heated serum The folloiiing additional principles underlie the test tuth nn 
heated blood (1) Determination of the optimal quantiD of eleotrohtes to 
seonre satisfactorj sensitnitj (2) Use of heat to increase the sensitiMtj of 
the antigen emulsion 

Taiux III 

LSrCOENCE OF Electiolvtes o\ the Ptecifitmion Reactios 
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Fiesli iinliedted positiAC defibiiiiatecl blood Mlicn tested <is is heated serum 
gives stiikmglj' less sensitive lesults A simple method of seeming satisfac- 
toij sensitnity vith unheated blood is the addition of an optimal quantitj oi 
eleetiohtes (See Table III ) Tests of dtfibiinated blood nith laiions quan- 
tities of salt solution and antigen emulsions contniniiig laiioiis quantities of 
cholesteiin, showed that lesults equal to those oL the scnsitnc pietipitatioii 
test uitli heated seium followed the use ol 0 015 to 0 016 cc of 7 pei cent 
sodium chloiide solution and 0 017 to 0 018 cc of antigen emulsion contain- 
ing 0 5 c c of 1 pel cent cholesteiin solution in 4 4 e c of emulsion 

In the tests uith positive nnheated delibi mated blood, it uas found that 
the antigen eninlsion luci eases definitelv m sensitiMfj foi one-halt hour aftei 
its prepaiation, that foi the peiiod one-hall hoiii to tu o horns aftei its piepa- 
lation theie is no appieciable inciease in sensitnitc, that altf i two houis theie 

1 MICE It 


iNILUENtE OF III AT ON THE SlNSlTIMTC Ol Till ASTIGIS EMI'ISION 
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IS again a detectable ineiense iiid that fom to si\ hours after it is made, the 
emulsion is ^e^^ sensitnc and gnes lesuUs with positive bloods about equal 
to those in the verj sensitne seium slide tests and in the \erj sensitne VTas 
senuann test with the same antigen Alter reaching its maximum sensitivity 
in four to SIX hours the emulsion letains its antigenic ponei imdiminished for 
at least twenty foui lioms In negate e seia wo clumps aie formed at anj 
time during this period 

The necessity foi mitin„ foui horns oi lougei foi the emulsion to become 
1 erj sensitive is obviated b-v heating the emulsion to 50° C foi tw enty minutes 
The heated emulsion shows much less change on standing than the original 
sensitive emulsion and mat safeh be used for at least one and one half hours 
The influence of heat on the sensitn it% of the emulsion is shown m Table IV 
The quantit-s of blood (0 04 c c ) used in the test is sufficient for accuraci and 
an amount that maj be lahed (with four times as much distilled water) within 
a rcasonabh small space 

The innci small clnmhti on tiu slide satisfles the uccessitj foi mixing 
concentrated ingredients and the outei laiger one for subsequenth laking the 
red cells to mahe possible tlie reading of the results 

tONCLU^IOXs 

1 The simple precipitation test for sjphibs with a few diops of defibri 
nated Anger blood dcsciibed 'lbo^c is ns sjiecific and as sensitive as the micro 
scopic slide precipitation tests and Hie Wnssemaon test with the same antigen 

2 Bec'iuse It requires but a small quantit\ of comparatnelj easil% obtain 
ible blood the Anger blood pieopifstion test is 2 >«^beuJaiJ> useful m the 
diagnosis of s^qiliihs in infants and childien 

3 After its relnbiht^ is established b\ a sufficient number of comparatne 
tests Anger blood mat be used routineli in fiie dng;nQsis oi syphilis 

The (lo%clopment of the finger Wood piecipitntjon test was made possible tlirnugb 
the cooperation of tho Staff of the Out Patient Department of the hospital Jloat of the 
patients tested were referred through the courtesy of Dr S Littman from the Department 
of Dennatologs and S^iJUilolog) Dr B Levine of this department mded greatly in 
securing the speciitiens studied and in evaluating the clinical histones 
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LABORATORY TECHNIC 

PHENOBARBITAL POISONING- Toxicologic Amlysis, Wright, H N Vrrli Int Altd 
43 No 1, S3, 1920 

The follo^Mng method of anuhsis is propo'-td 

Hash tissue and extract from three to file times Mith i thcr 

niter 


Residue, reserxe for further 

riltrate, concentrate 

extraction if neccssarj 

Contains phenobarbital fats, 
soaps and some split pro 
loins Extract xnth dilute 
alkali 

1 

Ether layer 

Water lax or 

Contains fats 

Contains phenobarbital plus 
soluble soaps and split pro 


tcins Make acid xvitli 

acetic acid and extract xvith 
ether 

1 


Ether lajor Water lajer 

Contains fairlv pure phono Contains most of soluble 

barbital Repeat extraction soaps and split proteins 

if necessary Identify by 
melting point 172 to 174 C 
and mixed melting point * 

Colloidal Gold Solutions, Christina, V, and Green, C S Psethintnc Quart Jiil\, 1028 
The folloiving reagents and method are recommended 

Conductmty Water To ex ore liter of distilled xvatcr (from a Stokes still) add 
1 gm of chromic acid and distill m an all glass distilling apparatus, axoiding use of 
rubber stoppers and connections To cicry liter of mater distilled oxer chroiiiic acid 
add 1 gm of barium hydrate This maj noxx bo kept as a stock siipplj to bo rcdistilh d 
iinmodiatoly before use 

Reagents Merck’s gold chloride acid jclloxr, 1 pci cent solution Merck s potns 
Slum carbonate cp, 2 per cent solution Merck’s neutral formaklchx de solution, 1 to 
40 dilution These reagents are made up xxith fresh conductmtj xvnter 

Preparation of Colloidal Gold Heat 1 liter of fresh conductixitj xxator to GO” C , 
at this tempeiature add 10 c c of 1 per cent gold chloride solution and See of 2 per 
cent potassium carbonate solution Continue the heating until the temperature reaches 
92° to 95° C, then remoxo the flame and add 5 c e of fornialdohx do solution, 1 to 40 
dilution Stir briskl^_Ji’-* I i full, bright red color dexelops 
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TITRATIONS 

TJio permnucnt luorganic standards are prepared \Mth light modification, according 
to Tnub The following solutions nro nece«« nrj for a Pn innge of G 0 to 7 4 

N/2 Cobalt chloride 59 497 gm CoCl 0 bH 0 pei liter of 1 per cent HCl 

N/2 Feme chloride 45 054 gw FeCI, 0 GH,0 per liter of 1 per cent HCl 

The indicator is prepared as follows Di3<!olve 1 gni of phenol red in 52 c c of 

neutral 95 per cent alcohol, add 2S5 cc of N/lOO NnOlI and sufficient conductivity water 

to bring the volume up to 2u0 cc Store the indicator in a P^rex bottle 

MATCHING nLENDS 

Table I indicates tin. amounts of chlorides nccos arv to giio the correct co’ors for 
the standards 


T\uu I 


r., 

CO (c t ) 

FE (C C ) 

CONDUCTIvm 

HO (cc) 

60 

1 8 

05 

217 

( 7 

2 1 

o 9o 

11 95 

6 8 

- 4 

j 4 

1- . 

69 

- 6j 

4 25 

12 9 

70 

0 

29 

13 r 

7 1 

4. a 

22 

13 C5 

7*.. 

a 0 

2 ( 

lu 7 

7 

6 1 

OS 

lol 

74 

7 - 

Oo 

12 3 


The solutions are placed in test tubes of uniform length, diameter and thickness 
They are then sealed into ampule form aud sterilired in the autoclave at 15 pounds pres 
sure for fifteen minutes to insure complete sterJity The tubes are ollowed to cool oiernight 
A comparator block is used to make the Pn determination In mailing the detennmn 
tions the test tubes should bo of the same diameter and thickness as the uniform tubes 
used for standards 

To lO c c of the gold solution add 015 cc of indicator and mix well Place this 
tube in Hole E In Hole B place a tube with distilled HjO In Holes A, A, place tubes 
containing gold solution without indicator Holes C and P are for the Pn standards If 
the gold solution docs not watch the 7 0 r,| standard then N/lOO HaOH or K/lOO HCl is 
added, as the case may require If tho solution shows a Ph below 7 0 alkali is nsed for 
the titration, if it is above 7 0 then acid is employed- After each addition of acid or 
alkali to the gold solution tlie contents of the tube are thoroughly mixed by inverting the 
tube several times 

"When the unknown gold solution is matched with the 7 0 standard the necessary cor 
rection is made for the entire volume of gold on hand 

After correction, test the neutrality of the solution b^ adding 1 7 c c of 1 per cent 
NaCl to 5 c c of the colloidal gold The gold will be completely precipitated in an hour 
It must give a tj'pical curve with & known paretic spinal fluid, and no reaction or a red 
bine change at the most in the first or second tube ivith a negatne spinal fluid 

LEPROSY A Serological Method of Piagnosls Of Marchoux, E and Caro J Ann 
Inst Pasteur 42 No 5, 542 1928 

Hubino 8 red corpuscle sedimentation reaction has licon studied by these workers, 
who obtained positive results in half of ten cases bv Ruvino s technic in which 1 cc 
of tho patient s serum is mixed wuth 1 c c of sheep s red corpuscles after washing them 
in normal sabne and adding 10 per cent formal for twentj four hours and then washing 
again On keeping the mixture nt 37 C sedimentation of tho red corpuscles within 
an hour is a positive result The present workers found that the reaction is a specific 
One, and that by adding five parts of serum to one of the sheep s corpuscles instead of 
equal parts, the reaction was positive in all their Jeprosr cases wnthin half an hour 
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In numerous new leper control cases the reaction uas ne\cr positiie A temperature 

of 56° C for an hour clestrojs the complement of the s( rum, and one of 60° C destroys 

the specific substance as u ell 

LEPROSY The Staining of Leprosy Bacilli, Rudel, O Ccntrilbl f Bakteriol I Abt 

Ong 107 No 6, 357, 192S 

The usual TB stain is most suettssful «ith leprosi baiilli uhen the solutions of 
stains and the sulphuric acid arc more or less diluted 

The method is as follows 

(1) Carbol fuchsin (fuchsin 1 0, alcohol 10 0, concentrated carbolic acid 5 0 to 
100 0) with or without Vi to V. natcr, heat until bubbles burst (2) 'Wash scicral 
times nith sulphuric acid (5 per cent) il i\ntcr (3) Wash with water (or in 70 per 
cent alcohol) (4) Loeffier’s meth'ilcne blue (concentrated alcoholic mcthjlcne blue 
30 0, caustic soda solution [0 01 - 100 0] 100 0) ii watci, i few seconds up to one minute 

at the most (5) AVash with water (6) Dra and add Canada balsam (or instead of 6 

rapidly wash in 70 per cent alcohol for two to fine seconds absolute alcohol one to three 
seconds toluol balsam) 

This stain is so characteristic for Icprosi that it can almost be used for differential 
diagnosis against TB The Icprosv bacilli react much more easih to stains and acids 
than TB 

TISSUE STAIN Elastic Tissue Staining, French E W Stain Tech 4 No 1 11, 1020 

1 Bring sections affixed to the slide into water 

2 Stain in the modified Weigeit clastic stain prepared as follows for one half 
to three hours 

Crystal Molct 2 0 gm 

Dextrin 0 5 gm 

Resorcinol 4 0 gm 

“Water, distilled 200 0 ml 

Boil in a porcelain dish When boiling brishlv add 21 ml of 29 per cent aqueous 
ferric chloride, stir and continue boiling for 2 to 5 minutes A hcaij precipitate forms 
and the mixture assumes a greenish cast Cool and filter Boil the precipitate in 200 ml 
of 95 per cent ethjl alcohol o\er a water bath or electric hot plate Cool, filter and 
make up to 200 nil Add 4 ml of concentrated In drochloric acid 

3 Differentiate in 95 per cent alcohol 

4 “Wash in water 

As a routine proccduie, preparations are then stained with the AVoigert iron homn 
toxylin or Harris alum hematoxylin and countcrstainod with the Van Gieson mixture 
of picrie acid and acid fuchsin mixture Almost anj desired stain may he used how 
ever, after the elastic stain The staining is sclectne, onlj olastin being stained a 
brilliant j ellowish green 

TISSUE STAIN Staining of Mitochondria and Bacteria in Plant Tissues, Dufrenoy, J 

Stain Tech 4 No 1, 13, 1929 

Miloxidoi, in Professor Guillierniond ’s laboiatorj, has worked out the following 
technic to stain mitochondria red and bacteria blue in root nodules of legumes 

1 Kill tissues for twentj four hours in a mixture of 1 per cent chromic acid 
(50 cc), 1 per cent potassium dicUromatc 50 cc, 40 per cent formalin (neutralized bj 
adding powdered calcium carbonate) See 

2 Rinse twenty four hours in running watei, dohjdrate, imbed, and cut eery thin 
sections (4) 

3 Dissolve paraffin from slides, dip slides into \ ery thin solution of collodion in 
absolute alcohol and ether Run through series of alcohol and water 



VfTs 


4 Stain phdcs, at temperature of nboiit 80 C in solution 


Acid futhsin J gin 

Anihn ^%nter 10 gm 

0 Wnsli in running %iater 

U De>)tain for a ic\y seconds in 

lurnntia 0 5 gm 

70 per tent alcohol 100 gm 

1 Wash in isater 

S Trent for a feu minutes m 

Phospho nioivbdcmc acid 1 gm 

Sodium hjdroxidc I pir eint solution lO gm 

Water 90 gm 

9 Einse in water 


10 Stain for a tev\ mmutis m a solution of Pima s poljchroniL metinlene blue 
diluted in three parts of water 

STAIN Staining Methods for Bacteria and Yeasts Maneval W B Stain Tech 4 
No 1 21 1920 

For staining flagella of baetiim uac actixcli ujotilc organisms twenty to twent} 
four hours old alicvr to diffuse xn stenk water twent\ to thirty minutes transfer drop 
lets of the suspension to clean ulidc-j and let tiaporatc without spreading Then treat 
two to four minutes with the following mordant tannic acid 10 to 20 per cent 50 c c 
feme chloride 5 per cent 10 to 1 j <. c enrbol fuchsm (Zithl Nielson) 5 cc hydrogen 
peroxide 3 per cent C to 8 c c Wq h and stain two to tlircc minutes with a mixinrc 
of basic fuchsm saturated alcoholic 10 cc anihn oil (1 part) and 95 per cent alcohol 
(3 parts) mixed 5 cc distilled water 30 cc ncctic acid 4 per cent 1 cc "Wash 
thoroughlj with water 

In some kinds of jeaat the nucleus may bo demonstratod by fixing smears with 
heat staining one minute with aqueous acid fuchsia followed by 6 per cent tannic 
acid for twenty seconds and finallj wn'ihing with acidulated water 

In staining the reaction niaj be laricd adding acid or alkali to the films and 
then dropping on the stain A. solution of acetic ncid (1 250) or of sodium hydroxide 
(1 T50) IS sntisfactorj One to four drop^ of the acid or 1 to 2 drops of alkali may 
bo added to 6 drops of stain Vn acid reaction is often the best and sometimes it is 
w'ell to acidulate slightlj the water used for washing 

STAIN Preparation of Methylene Blue (Loeffler s) Conn, H. J Stain Tech 4 No 1 
27, 1929 

The keeping qualities of l^oefllcr s methylene liluc stain when made with commis 
Sion certified stains is improved bj using tho following formula for its preparation 
Methylene blue medicinal (90 per cent dye content) 0 3 gm 

Ethyl alcohol 95 per cent 30 c c 

Dissolve and dilute in 100 c c of distilled water 

TISSUE TEOHNIG The Histological Demonstratloa of Adrenalin Bagtnskl S Bull 
d'EistoI et dc Tech Micr 6 129 1928 

Former methods for tho demonstration of adre-nahn in the tissues did not fix the 
tissues but tended to break them down The following formulas act as fixatives for 
the tissue as well as reagents for the detection of adrenalin 
Formula 1 


2 per cent ammonium chromate 
3J25 per cent silver nitrate 
ammonia (0 912 sp gr ) 


30 c c 
20 c e 
3 to 4 drops 
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Pormiiltt - 

J ptr cpiit mmiionmin bichroiimK >(i > • 

1 25 por cent sil\cr nitrate 20 c e 

ninmonin (0')12 >;p jj) ) ” to 8 tlrops 

ThcbC solutions keep «cU I’lv Xoi tliue to lueiile four lioiirs aiLOHliiip to the 
size, but pieces should not he laifrer than 2 to ! iiiiii 'Wash in distillid inti r until 
there is no more trace of ehronnuiii Dohidrato sloiih, iliar in ehlorotoriu or mIoI 
not in cedar oil Sections mai bo stained iiitli lunoiis dies tVhen naturnl ndrcnnlni 
IS diluted one to ten or fifteen million ind is treated Milli those reofti nt« ii ilenr lest 
for adiennlin is obtained in the form of a fine black prenpitatc 

MILK The Kewman Combined Stain Tor Direct Cotintini; of Bacteria In Milk 

Breed, E S Am J Pub Hinitli 19 \o 1 00 j'ljo 

The folloiiinp formula extracts fat, /ixos and stums 

mi xn I \ 

Mcthjlcno blue iiondei 1 to 1 12 giii 

Lthil alcohol, 03 por cent 34 e e 

Tctraehloretlianc, toeliniinl 10 e e 

Acetic acid, ftlni lal (i c e 

Add alcohol to the tetraehloretliane in a tla«k and heat to a timpirituro not to 
exceed 70° C (if it is desired to use incthxl alcohol, the temper itiire should not be 
laisod to more than 55 to ()0° < ) 

Add the combined solution to tin pondeied metlnleiie liliie Shake iigoroush 
until the djt is completolj dissolved 'Ihe original diKetions state that Iho glacial 
acetic acid should bo added at tins point It is In ttci to eoo! the solution before adding 
acid and the acid should bo added ier;( slonh liirther heating of the acid solution 
should bo axoidcd Piltcr and keep in a lightli stoppered bottle 

uiiFcrioNs toi tsc 

J Prepare the milk smear 

2 When drj, immerse the smear in the solution and vvitlulrnvv immcdmtch 

3 Drain until drv (thirtj seconds) 

4 Wash in ivater 

3 Dry and observe 

This solution permits much more rapid sfniniug than does Ko Z and nelds a 
clear, well stained preparation The smears rcadih wash olT the slide unless thej arc 

dried before washing (Stop No 3) If dried too lapidli the smears present a spongv 

appearance If the smeais are dipped in 70 per cent alcohol, this trouble iimj bo pre 
vented 

CL BOTtrLTNUS Intramuscular Infection of Guinea Pigs With Spores Of Cl Botullnus, 

Coleman, G E Am J Hyg 9 No 1, 47, 1929 

Coleman calls attention to the fact that animal inoculation with spores of Cl 
botulinus and Cl tetanz is uniformly successful with the following technic 

Inoculations of 0 6 to 0 8 c c of frcshlv prepared 10 per cent solution of formalin 

are made into the leg muscle and n few hours later 1 c c of saline spore suspension is 
injected into the same spot 
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Books for Renen sliould be sent to Dr Wnrren T \augluin, Medical Arts Building 
Kiclimond, \a 


Studies in Tftsteza* 

^lUb 19 n reprint from the Arelnr fuer Sthiffe uml Tropen Hi^ieiie and represents a studi 
made on sixteen %car and a half old shorthorn steers m Argentina The steers ^erc 
infected with a condition known there ns TnsUra which corresponds xerj cl(jsel> to our 
Texas Fever The stud^ of tlio bloo«i and of the reticuloendothelial sjstem m \ irious organs 
WAS qmte thorough and it is iHustrited with photographs and colored drawings Some 
etiologic work and some cross Jinmunit> experiments were done and tJie author inclines to 
the anew that the piroplusma «nd the nnaplnsnin organisms are distinct beeiusp thei ha\e 
been separated ns distinct and single infectious m cattle 


The Methods Used m the Sctid^ of Hemolysts Including Hemagghitmauont 
'T'Ulb 16 a repriut from Abdcrhaldeii a Handbook of Biological Methods and gives a ven 
complete account of the biologic methods b} which hemolysis tan be produced, tlie animal 
and vegetable substnmes winch are hemolytic and the immunologic signilicaueo of hcmoljflis 


A Collection of the Tone and Lethal Doses for Laboratory Ammafs of 
the Most Common Poisonst 

\ BOUT 300 poisons arc listed luginnuig with acetanibd and ending with tuic The data 
arc quite complete as lu most cases not onl^ is the dose given but al^o the animal, the 
method of administration the result and the roferenee to the ongiual article from which 
the data were obtained Sncli a colleitiou should be ver^ \aluablc as a general guide or 
Srgt sppnfXiat^fwn te the ('A.w hcet tfKi et.tte fkte irtR Ktfrterstaad that all 

Bueh data are more or less inriable and should not be used until cheeked on one's own 
animals and working with one s own methods and technic 


Comfcafmj* Z.oji of Blood 6j Trans/iwion and Filling the Vesscls§ 
n''HIS is ont of tlio Monographic Thcrip\ scries aud treats IJie subject in a \erj practical 
manner In tho transfusion of homologous Wood its scientific basis is discussed, the 
methods of matelnng the bloods ttc giien and the technic of tho trmsfusinn itself Then 
follows a discussion of tho indications and the results to be expected 

Tlie clmfcal justification for iT/iiug the blood lessels with fluids other than blood is 
given, the various fluids that maj be so used are described and their practical application is 
discussed He strongly urges the use of Ringer s solution rather than plain physiologic salt 
solution 

Studies in Trlstexa (Plroplasmosls and VnapJasmosls of Cattle) Bj Felipe Jlmener 
<1 A*«ua Roberto L Dio Juan A 7ucc«rlnl and MIruc* J Ruhn Published bj Johann 
Vmbro lus Barth I^lpzlg 10 " 

tThe Methods Used In the Studj of Hemoijsla Including Hemasrclutlnatlon Hans 

^chs and Alfr^ Klopstock PublJsheil bj Urban and Schw arrenbert Berlin am! Mcnna 1928 
JA Collection of the Toxic and I-ethal Doses for bAboratorj Vninials of the Mo t Com 
mon Poisons R\ Flum end Z nik tki s Llefe n" I of Xbderhal len a Handbuch lei 

Biologischen Arbelfsmethoden tbt It Tcfl T and Heft T Pub b^ Urban and Schwarsen 
ber^ Berlin ID*^ 

SCombatlnp Ixies of Blood bj Transfusion and FUllng- the A essels Bj Clnlrmonf \‘on 
den A cldcn and M olff Published b% Georff Thieme Lcipzijr lA-S 


Note In so far as practicable the book review section will present to the reader (a) 
interesting knowledge on tho aahject under discussion, culled from the volume renewed 
and (b) description of the contents so that the reader may judge ai to bis personal need for 
the Volume 

We trust that the scientific information printed In these pages will make the reading 
thereof desirable per se and will thereby justify the space allotted thereto 
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Handbtich der biologischen Arbeitsmethodcn' 

T WO more paits of this monumeiitil work which is tjpicillj Gcriiiaii in thoiouRhiiess, 
completeness, and in the excellence of its execution In no other coiintn could a publisher 
hope to make his expenses on such an uiukrtakiuf; Even in iich Am( rica the Nation il 
Research Council had 1o pass the hit and take up a collection before it could get i publisher 
for its International Critic il lablcs Aet Uibin iiid Sehwarrenborg issue this Ilaudbuch 
along with their icgul ir woik uid find enough purchasers to make it profitable 

It IS this widespread spirit of thoroughness that in ikes Girminx such i difTicult coni 
petitor 

Part 238 contains aiticlcs bi C II Best of Toronto on the Pieparatioii of Insulin ind 
on the Standardization of Insulin It also contains an elaborate article on the Methods for 
the Experimental and Histological Exiniiii ition of the Testis bi Sihiiiz and Slotopolski 
and one on the Plnsiologieal Assai of Chobn bi 1 W LcIIcux 

Part 23a contains the following articles The PhotoniMigr ipliic Method of Betlic 
Happel bj Paul Happel, Methods for the Inicstigatioii of ind Ch iiigcs in Irrit ibilitx and 
ConductiMti 111 Elect] otonus b\ Otto Wcis, Methods for StiulMiig the Plnsiologi of M ork 
with Rpeoial Eefeieneo to Industiiil Patiguc b\ Edgar Atzler, iiid Methods for Determining 
the Distiibution of Bod\ Weight on the DifToieiit Pirts of the Role of the Toot b\ Adolph 
Basler 


AlcohohExtract-Reaction, A-E-R, /ot the Diagnosis of Pregnancy, Cancel, 
and the Sex of the Unborn Childf 

T his is a book of 200 p igcs on a modific ition of the Abdcrhnldin reaction Instead of 
illowing the patient’s serum and tissue to interact the luthors mix the scrum with in 
extiact of the tissue, instead of diihsing out the digested produets the luthors rcmoie the 
undigested proteins bj adding 00 pei cent ileohol Thej claim that these are distinct iin 
pioTcments but admit tiankh that thei aie on their wax ind liaee not \ct armed it the 
goal thej haxe in mind which is to dense eliagnostic laboiaton tests for iimiii other eon 
ditions which will be as lebable as is the Wisseninun tist in siphilis 


Die Serodiagnose der Tnbeicnlosei 

■piNNER giies directions for and discusses agglutination, precipitation, complement fixation, 
opsonuis, the meiostagmin reaction, bactcrioljsins, sedimentation of red blood corpuseles, 
and floeeulatioii reactions as applied to the diagnosis of tubereiilosis He eoiisidcrb eoinple 
ment fixation by far the best specific method but the dillicultx with ill of them is the in 
abilit} to distinguish between an ictive tiibcreulous process and one that is latent or 
quiescent 


Proceedings of the Berlin Medical Society for the Year 1926§ 
ipHIS 18 a statelj xolume of nearlj 300 pages and contains a list of their more than 1700 
members with addresses, the minutes of their meetings including the annual reports from 
which it appears that tliej liaie a library of 52,000 \olumes and take 200 peiiodicals, and 
the full text of aU of the papers presented at their meetings together with the discussions 
wluch followed Several of the articles are illustrated with special plitcs 


•Handbuch der biologischen Arbeitsmethoden Eleferung 235 and 23S 
tAlcohol-Extract-Reactlon A-E-R for the Dlagmosls of Pregmancj Cancer and the 
Sex of the Unborn Child Bj W Luettge and XV \on Mertz S Hiizel Leipzig 1027 

‘1®!’ Tuberculose (Volume 28 of the Librarj of Tuberculosis being 
published by Dr Lxdia Rablnowitsch ) Bj Max Pinner Diiector of the State Tuberculosis 
Sanitorium (Spring Hills Sanitorium) at North! Ille Michigan USA 

, SProceedings of the Berlin Medical Society for the year 192G Published bj the Society 
urban and Schwarzenberg Berlin 
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EDITORIALS 


Lead in the Treatment of Cancer 

T he search foi new and bettei utipons foi ui,e m the tieatment of disease 
IS indeed a slon and plodding one E\eij few jears a disco\eij of the 
first ordei is lecoidcd None nould deni a place in this categorj to jusuIid 
or to the liier treatment of pernicious anemia Poi each of these outstanding 
therapeutic ad%aiices hoi\ maiiT are there which ha^e been hailed as great 
discoveries but which ha\e not stood the test of prolonged therapeutic trial? 
How manj such ha\e fallen entirely into the discaid? Hou uianj ha\e tern 
poraril\ passed into obliMoii to be redisco\eied after the passi^^^ of veais 
and pel Imps with slighth impro\ed technic, ha^e been found after all to 
possess definite ■value? 

Three jears ago the lead treatment of cancer was hailed as possessing 
great promise In the interval it lias been subjected both to therapeutic trial 
and to close laboratory experimental atudv AVe are not vet in a position to 
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assay its pioper value but it is mteiestmg aitei the lapse of thiee yeais to 
survey the piogiess or laek of piogiess made 

By a coincidence tivo coniinunications hn\e appealed almost siniultane- 
ouslj which togethei bung the liteiatuie on the lead tieatment of cancer 
and incidentally our knowledge of the subject up to-date The fust, a leiiew' 
of the P)cscnt State of the Tieatment of Malujnunt Tuiiioif nith Lead b> 
Jacques Lavedan, Diiectoi of Laboratoii at the Kadium Institute of the Uni- 
lersity of Pans corielates the aiailablc liteiatuic The second, hi W Blau 
Bell entitled The Piesent Position of Lead Thciapii in Malujiiant Disease sum- 
marizes the w'ork of its diseoveiei up to the piesent 

Research has been earned on both in the laboiaton and in the clinic 
In both instances, paiticulailj the second, compaiison ol icsults obsened bj 
different workeis is difficult because in most cases details oi cnen maioi 
factois 111 the technic haie Aaiied with neaih each obseiiei In the clinic, 
for evample, the highh toxic effect of so called colloidal lead has been lecog- 
nized and attempts haie been made to produce lead compounds of fheia 
peutic potency equal to that claimed foi the oiiginal used b\ Blau Bell but 
with leduced toxieitv As a consequence a lelatnch huge munbei ol com- 
pounds of lead have been cmplo^ed and icsults with one compound cannot 
justly be compaied with icsults fiom anothei 

In addition manj cases ha\e been tieated not with had at all but with a 
combination of lead and \-iai oi lead and ladiuin Iheiapi Fiutheimoie 
some have been subjected to piioi suigcm while othcis ha\e not and some 
cases of cancel ha^e been tieated wdule at a lelatnclv eaih stage of e^olu- 
tion while otheis haie onh been subiected to lead theiapi li consideied 
liopelesslj incurable 

The clinical repoits luaj be loughh dnided into two gioups, those faioi- 
able and those unfavoiable Pavoiable repoits should not nccessaiih piedi- 
cate an actual cuie in a high peicentage of cases but do lecogni/e indisputable 
benefit attiibiitable to lead theiapj in a piopoitioii, and sometimes appaient 
cure in a few 

Pitzwilliams using a lead prepaiation difteient fiom that oiiguialh pio 
posed by Blair Bell has treated 60 cases most ot which hn\e also been sub 
jected to surgery He reports encomaging results especialh in s( veial cancels 
of the esophagus Caiver and Stone have repoited lesults in 21 cases, some 
treated with lead alone and otheis w'lth lead and lai theiapc In se\cn 
cases of cancer of the bieast the tumor diiiiinibhed inaikedh in si/e and in 
tivo the^ felt justified in describing clinical cuie Tile’s ieel that in osteo 
saicoma combined lead and ray theiapy appears to be the method of choice 
Oldham has repoited a clinical cuie after eighteen months, of a mixed eell 
sarcoma of the jaw, with glandulai metastases This case was tieated wuth 
surgeij and lead 

Loews and Loiseleui tieated a senes of hopeless cancels w'lth a lead 
pieparation of their own wuth veiy piomising lesults When, however, they 
applied the same theiapv to a series of less advanced cases the lesults weie 
not as good Howe\ei, even heie 4 out ot 21 cases appealed to have been 
aiiested Thomson applied lead therapy to 55 cancer patients betwodi 
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October, 1926, nncl June, 192b He used tlutw difteieut compounds of Itul 
one of wJuoh ^as the oiienial Bell compound He found this to be the mori 
tl^eotI^e Of the 55, fifteen ueic definiteh iuipioied, at least temporanlj, 
of whom 3 base sboun no fnrthei ^lowtli and tno arc considered cured 
Ullman like the others i epoi ts cises \i Inch ha\ c show n no benefit md othei s 
which haie Some halt been ticntcd with lead alone and others with lead 
and ladiation Ot 15 cancels of the bitast 8 showed incontestable impioic 
inont of longei oi slioitei dination Impioicment was also seen in 3 ot 1 
cancers of the iitenis 2 out of 3 cancels of the niTciih, 2 of 3 eaiicers of the 
piostate Soilaiid, Costolow and 'Mintlaiid liaic treated 31 cancels with tom 
billed lend and radiation Thei deseiibid no cures hut in 4 while the tiiinoi 
had not disappear id its tnithei dciilopmeut appeal id to bt ariesttd Thei 
teel that thej haie eiidencc of at least tempoiari beneficial effect Howeier 
here ns elsewhere the pioblem arises as to how much is to be attiibiitcd to 
lat theiapj and how much to lend 

Knox who has tried both lend tlieiapj and combined lead and laj therapj 
feds that the latter is of distinctly siipeiior mine He presents a seiies of 40 
cases seaeial of whom showed tempoian impioieinent and 4 of whom inaj be 
described as olimcalh enied Ot couise iii these clinical ciiics in all the senes 
lueiitioned the time inteunl is too slioit to say theic yvill be no lecuneiice 

Fiuallj we haye to lepoit anioii}, the comrannicatioiis presenting eyidencc 
ot some beneficial efteet from lead triatment the lecint conmmnicatioii fiom 
Blair Bell mentioned aboye eoyeriiij, the results ohscryed in the Liyerpool 
Medical Research Organuation Piye hundred and sixty six cancerous mdiyid 
Hals yy ere treated between Noy ember 0 1920 and Noy ember 9 1928 Man} 
of these died before the completion of ticatment but of the total, 303 cases 
lecened moie than one half of the minimum therapeutic course leeommended 
77 died aftei full treatment, 7 died of intercurrent infection while uiidei 
treatment, 161 died of the disease befoie treatment could be completed 5 
died as a result of the extensne destiuction from tbe disease Twent} two 
refused to complete the treatment In 31 treatment has been completed too 
recently for the results to be estimated 

Two are believed to have been cured but died from other affections (apo 
plex}, and toxemia ot piegnancy) In 12 the disease has been completely 
arrested and in 51 the patients are behey ed cared and the treatment has been 
discontinued The last three ciassihcafions total 65 oases and Beil records 
these ns successes He concludes that of 303 cases yyho received more than 
half the minimum couise advised, 65 oi 215 pci cent resulted successfully 

Opposed to this senes of repoils we find a sufficiently laige number of in 
yestigators who can attribute no value to lead therapy Wj ard of the London 
Cancer Hospital found ev idence of benefit in only one of 40 cases treated This 
one case presented an enlarged infraclaviculai gland following a bienst am 
putation Under lead treatment the adenopathy disappeared but unfoi Innately 
Its nature was not definitely known, no biopsy having been made Alvaid 
behey es that lead is entirel} without value in the treatment of malignant 
tumors 

Hume finds no evidence that intravenous injection of lead caused de 
struction ot cancer tissue Indeed, he feels that this tieafnient hastened 
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death He finds no diffeience histologically in human malignant tumois 
befoie and aftei lead miection 

Bimpson concludes from his obseiAations that lead does not piOMde the 
solution of the theiapeutic pioblem ot cancel Of 1*1 cases only one has siu- 
M%ed and this nas a cancel of the hi cast remoicd as thoionghh as pos- 
sible b} sluge^^ befoie the institution of lead theiapy 

Wateis, Colston, and Gaj have tieatcd 7 mopeiable caicinomas vith 
combined lai and lead theiapi Fne are dead and the sixth a case of 
carcinoma of the pleuia impioied but developed a pulinonaij metastasis, and 
the seventh Avith cancel of the breast and metastasis, is lmplo^ed In a sec 
ond senes of seien, 3 aie definiteh impioied and 4 .lit dead The authois con 
elude that benefit vas attiibutablc in these cases to la^ theiapi lathei than 
lead since iniection of the metal did not pieient the oceiiiience of metastases 
Leaving foi a moment this dnision of opinion conceining the clinical 
talue of lead, ive find some most inteiesting expeiimeiital obseiiations Mot- 
tiam finds that in expeiimental mouse tumoi in vliicli the coiusc is quite 
constant, the lethal dose of lead is aecmatelj known and the minimum dila- 
tive dose of radium is known combined ladiatiou and lead treatment pio- 
duced Clues when the dose of each of the twm theiapeutic measuies was 
distinctly below the minimum cuiatue dose for each used alone The com- 
bination of the two foims of tieatmeut, each insufficient when used alone, 
resulted in cuie Wood likewise bclieies that lead and ladiation possess 
svneigistic action 

Simpson working with expeiimental mouse tumois found no curative 
eftect fiom colloidal lead alone In these animals at ncciopsy he was un.'iblc 
to demonstrate lead in the tumoi eithei bv micioscopic examination or spec- 
troscopic analjsis Bang also found no cuiative action, indeed not even a 
peiceptible dela}' in the evolution of the mouse tumor following lead tieat- 
ment of stated dosage His dosages weie small 

Howevei, as Wood bungs out, the fact that lead shows no eiidence of 
theiapeutic action on eeitain animal tumois does not show conclusiveh that 
it IS not of value in the tieatmeut of human cancel The evolution of m.alig- 
nant neoplasm is not the same in the tw o groups 

The obseivation of Simpson that lead does not accumulate in malignant 
tumois in expeiimental animals deserves moie attention It will be lecalled 
that Blair Bell’s oiiginal concept was that malignant cells possess a veiy 
close biologic relationship to the embijonal cells of the choiiomc villi, and 
that just as aboition in lead poisoning is due to a specific affinitj between 
these embiyonal cells and the lead, the lesults of lead in cancer theiapj aie 
due to an affinity between the metal and the cancel cells Simpson found no 
definite evidence of lead accumulation in mouse tumoi Thomson has found 
that the spleen and the livei possess a decidedly greatei affinity foi lead than 
does the tumoi itself 

Soiland and his associates find that colloidal lead does not lemain long 
m the ciiculatmg blood It is quickly phagocjtized and becomes fixed in the 
leticulo endothelial system, accumulating in the bone, liver, and spleen As 
long as it remains in a stable state it is held bv the histiocytes outside the 
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tumor Aftei two oi three months it becomes oxidized and hjdiolyzed and 
IS eluumated cUiefi\ in the bile Chemically the majoi portion is recoveied 
trom the spleen, hiei, and bone Both primary and metastatic tumors con 
tain little or none 

Loe\\\ and Loiselem using oxide of lead which in contiast to the par 
tides of colloidal lead may enter into unmcdiate combination weighed the 
lead piesent lu a bl<.^st cancel remoicd fort\ eight hours after an injection 
of one lumdied mg The^ showed the picsenee of 0 94 mg in the 16 gm 
of malignant tissue Here then was actual fixation of lead in the tumor but 
111 onl\ a small fnction of the amount intioduced 

Gljnii found histologic endenct that lead had influenced the tumor cells 
m onh a small propoition of tumots Fii coucludcs again from histologic 
study tint lead piodutes chan^^es in the con\olutcd tubules of the kidney 
and a fatti degeiuiition of the liiei but he was unable to find any CMdence 
of histologic changes in tiie caucer cells themsehes 

Retuiiung foi a moment to HcU s thton of resemblance to chorionic 
cells, It IS of jiiteiest to nou that w chonoepiththomas, innhgnaut tumors 
ansmg fiom tin ehouon both Kno\ ind btone and Cii\ei were unable to 
obser\e any ^a^Olable influence tollowino lead tieatment 

Appaiently lead it it does exeit an action, does not do so by direct 
effect on the ninhgnnnt cells How then dots it appeal to act? 

La'vedan of the Radium Institute of the Umieisiti of Pans among others 
confirms the ougnnl obsenation ot Hlan Bell that lead therapy pioduces 
local changes in the tumoi such ns pun and swelling If it does not exert 
a direct action on the mali^^nint cells what then is its modus ope/andi^ In 
"Wood's experimental work on rats he obser\ed the same congestion and 
edema in the tumoi He nsuibcs it to ^'^sculal thrombosis with resulting 
necrosis The action then would appeu to be ^asculai with only i secondary 
necrosis of the tissues and cancel ctlls 'Muitlniid bocholv^ and Hoffmann 
nlso describe periphei al lascular thiombo'^js with subsequent neciosis of the 
neopHsm Iia^eda^ dcsciibes a caicinonn of the tongue in which following 
combined radium and lead thei'ip\ the tongue ueeioscd and sloughed off 
entiiely, without the loss ot a diop of blood Then ladnim tecimic was 
standaid and the\ had had no sucli expetitnce wuth ladium alone The-\ 
interpret this as demonstr'ituig the thrombosing action of lead 

What shall we say, after three oi moie yeais of careful study in the 
hands of many observers, is the piesent status of the lead tieatment of cancer? 
We can safely say tliat in a minority of cases theie has been e\ndence of 
clinical ampio%ement and in a few there appeals to ha\e been actual cuie 
These more oi less piomising lesults haie ilinost without exception been 
obtained in cases which had alicad^ advanced to the stage of bting eoasid 
eied hopelessly incuiablc We cm gathei fiom the piecedmg levicw that 
it IS not at all certain that cases tieated eiilier would necessiiily show better 
results The preponderance of experimental cMdence as we in^e it so far 
IS that lead acts nonspecificalh It acts not through a fatal toxic affinity for 
cancer cells but bv interfering with the ciiculntion of blood and Ivmph 
through the tumor thereby strangling the new growth 
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ON TO PORTLAND— EIGHTH ANNUAL CONVENTION 

Amencan Society of Climcal Pathologists 

A gain the members of the Amentin Socictj of Clinical Pathologists aie looL 
k mg forward with pleasant anticipation to the ne^t meeting of the orgam 
zation which is to be held in Portland Oicgon Julj 5 C, and 8 1929 With 
each succeeding jear the Fellows ot the Societi aic being bound more tloselj 
togethei by scientific as well as sentimental ties The fiicndships formed and 
strengthened at the cons entions arc a soiute of solace and cheer m the trials 
and tubttlations of the clinical pathologist m Ins struggle against adverse 
conditions The conventions tend to confirm the conviction of the chnical 
pathologist that our special tj has now become firmly looted in the medical 
world, particnlailj in the hospital field We find that a better day is davrning 
for the man who has prepared himself by propei grounding m pathology, 
bacteriology, biochemistiy, and allied sciences and thus made himself indis 
pensnhle to the olinioian both m private as well as institutional practice 
Attendance at the oonv entious is also an inspiration from the scientific stand 
point The papers stimulate the Fellows to better efforts in self improvement 
The program this v ear bids fan to equal if not surpass the biilliant sue 
cesses of the previous v ears The ntvt convention marl s the eighth mile 
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sfoue in tlio existence of our oi ganizTtioii nhioii fiist sail the light of dai in 
St Louis, in 1922 Little did the pioneers dream that tint small band of 
Chartci Members n ould sii ell to i membership of now close to foui hundred, 
numbering among them men who hn\t distinguished theinsehes bj original 
scientific work in the nrious brsnehes of ehnieal pathologj A perusal of the 
tentatne piogram pimted on snothei page shows the diieisitj of scientific 
work, almost enci clopedic in its scope which comes within the pun lew of the 
clinical pathologist 

A half daj will be deiotcd to the disiussion ot a lerj timelj subject in 
soicntifio circles, that of iindulint feiei on uhieJi a mimbei of men who iaie 
had expel leiice with this new disissc will speslc, gnmg the results of their 
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investigations There is also a psper on Tulaieniia be Dr Walter M Simpson 
Our past president. Dr Wm G Exton who has never missed a meeting will 
give us further information on his studies in the colorimetric methods of deter 
mination of urinary constituents Equallj inteiestmg will be further studies 
by Drs A H Sanford and Charles Sheard on the determination of hemoglobin 
bj a photoelectric method Those interested in pathologic anatomj and in 
protozoologv will likewise find titles of papers which thej would like to hear 
The Committee on the Registration of Techuieians will have an interesting 
report to present Over four hundred laboratory workers throughout the 
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ON TO POitTLWl) PUL EIOUTir VNNU\L MLLTINC 7‘M 

United States and its possesMons as Aiell «& Canada ha\e enthusiusticail} en 
dorsed the Registry and ha\c signified then intention to legistci bj filling out 
the ofScial application foi ceitifientes of approval 

One of the featuies of the intetiiig is the Round Table Discussion on cco 
nomic problems -wheie oppoitunitj is gi\en all the inembeis present to let off 
steam and get the grouch out of then system, recemng in leturn stimulus and 
encouragement as ncll ns useful hints fiom felloiv members Cousideiable 
good has alread\ been effected h^ these iiifonnal discussions Thej are a 
source of gicat comfoit and good fellowship to all the paiticipants 

The place of the Coinention on the West Coast need not deter an;yoiie 
from attending Aside from a patiiotic dutj to See America First, the mem 
bers and their wnes will eujoj the outing to the Pacific Coast, which will 
afford them facilities of new mg the wondeiful scenic places at their destina 



Ice Cv\'E in Mt RuNier ^ATIO^AL Papk 


tion and en loute What con\cntioii cit> can be nioio alluring tluin Poitland, 
giiing an opportunity to nsit 3It Rainier A^atioaal Pari, the unsurpassed 
scenic beauties of lellow stone and the Rod v Mountains The latter are of 
particular impoitancc as within their confines is situated tlie Cita of Den\er 
where the headquarters of the American Society of Clinical Pathologists is 
located The writer succumbs to the temptation of doiiij, a little boosting on 
his own account bj including the Rockj Mountains on the itinerary A cor 
dial invitation is extended to all the Fellows and their families to iisit Denier 
in their traiels, eithei coming oi going 

You are therefore urged to throw all cares aside and rejuienatc > ourself 
with an injection of Western Hospitalitj and a wonderful laeation by attend 
mg the Eighth Annual Gon\ention of the Amenc-in Societ} of Climcnl Patholo 
gists 
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Tentati\c Piogram 
Of the Eighth Annml Coinentioii 
Portland Orenon 
July 5 6 and 8 10S9 

Fridvv Jolt 5 1929 9 \ jr 
Scientific Prognm 

Tlie Effect of tlio Presenco of Bile on Ibc Agglutination I c'letion Biith Gilbert, D 
nnd Marnn B Colcnnn BS, Albany N 1 

Tularemia (Francis Disease) A Deport of Ten New Coses with nn Annhsis of Sixty Tlireo 
Cases Occurring in Da^ton Ohio B\ Walter M Simpson MJ) Da^ton Ohio 
The Pnutirie TTsc of the PJiotoelccfrn. Hoinoglobinometcr B) A H Sanford ]lf D and 
Charles Slieard Ph D Rochester Minn 

Pol^c^iliemm (Patent Foramen Oralc) B> Herman Spitz M D Nnshyille Tenn 
Acute Diffuse Maclitis lollouiiig Intraicnous Injection of Arsplicnnmine Bj Ernest 
Scott, MD, and H L Reinhart MD Columbus, Ohio 
Improved Colorimetric Procedures for the Quantitatirc Estimation of the Proteins of the 
Cerebrospinal Fluid Philip B Mntz MD, and Natlian Novick Washington 

D C 

PacliaTnoningitis Hemorrhagica Interna B\ Frederick H Lamb M D Davenport Iona 

Frid\\ JrLT 1 1929 2 PM 
Symposium on XTndulant Fever 

Undulant Fo^or in Man A Clinical Anahsts of Thirt> Tiiroe Cases By A 3 Giordano 
M D and R L Sensomch M D South Bend Ind 
Discussion on Undulant Fe\or By Walter ‘Simpson MD Dajton Ohio 
The PatliogQtticit\ for J[Quke\3 of Brucella Abortus By Merrill J King AID Mount 
McGregor N 1 

The Etiology and Diagnosis of Undulunt Feicr in the United States By Charles M 
Carpenter MJO , and Ruth Book PJi D Ithaca N "i 
Bacteriology of Undulant Fever Bi K J Meyer M D San Francisco Calif to be re id 
bj J C Geiger MD San Francisco Calif 

Fridw Jui»t 5 1929 / par 
Round Table Discussion 

Virtuositj in Clinical Patl.ology Bj Philip IWlkonitJ MB Denver, Colorado 
Problems By W G Gamble Jr Cliicngo Illinms 

The noapilal Situation (a) Econonuc (b) SclentiBc (e) Statistical, (d) Bchtion to 
American College of Surgeons 

Postmortems 
The Intern Question 

Is the Cost of Laboratory Work Too High? 

Tho Clinical Pathologist in tlie Rural Hospital 
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SArusDir JvhT 6 3929 9 a w 

Gmgmtis \ The Character of the Exmhte m Cinguitn Robert A Iveslh MB 

Washington, D C 

The Tuberculous CniRv Bi Alfred Bhmiberg MB Ofeen N" G 

Oxihc Acid *19 a Reagent for l9oHl)nR Tnbcrcte Baciilt and a Studj of the Giowth of 
Acid fast Nonpnthogens on DifTerent Meriiums with Thoir Reaction to Chemical 
Reagents B> 11 J Corper MB and J»,ao Uiei IhD Denver Colorado 
\ Recenth Isolated Bacalhss ot the llemapiulic C roup B\ P W IHrtmau M D and 
Edna Jackson M Defroil Muhigan 
Millt Borne Rabies B\ !■ R M I) Demcr Colorado 

Observations on Infestiml f rotoromsis Bv ffswson J I lekard MD Sin Diego Cahf 
Case of ^gruiuloovtle \ngiiis B\ Be^mi i Bick MD Rirhniond I irgimn 

SiiTURDW JlLY 0 1029 w P It 

Pathologv of tho Pctfculn Fn lot holm 1 Nislom B\ 7era F Bohn MD San Fnnciseo 
California 

Rotieulocjtca Thoir Idoatifinliou nnd Signtlunnu B\ C L Spohr MD and Alice 
BtistJno CoJainbas Olu 

Quantitative Alicrnsiopic l^noihsi B\ Win C Extoii MD l\ewnrk N J 
New Qunntitntuc Clinical Methods for the Junior Soopometer (1) Protein in Unne (2) 
Protom in Blood { 1) f rotoin m ^jnaal Fluid (4) Globubn in Urine (5) Sugar 
in Unne (0) Siigsr in Blood ( ) I rca in Urnio (8) \mmonia m Urine (9) 
Creatinine in l-nno (1(>) Vulpimr I nrtition in Unne Bj \\ m G Exton MD 
Anton R Rose PhD fr< I '^^llattTU^ PhD and P N Mells D Sc Newark Is 
J (To be read bv nth ) 

Fmbrjon'il Circinonn of the Tosu le Bs I W I arson MB Biimarck 3s D 
Malignant Tumors of the Toifiolo Bs O A Bnnoa M D Detroit Michigan 

SAflRDW JCL\ 6 1929 7 PH 
Annual Banquet 

Presidential Address Bs Dr Frank M Hartman Detroit Michigan 

Address Bs Dr Richard B BiHehnnf Dean of the Medical School of the Universitj of 
Oregon PoTtlnnd Oregon 

Address Bv Dr Csriis C sturgi'* I rote •* r <f Medicine at the Unucreitv of Michigan 
Ann Arbor Miebigan 

Presentation of the Mard Burdick Hesearcli \ward 

MO^D^^ JlLV 8 1929 0 VM TO 12 AND 2 PM TO 5 P SI 
Business Session 

Call to Order 
Reading of Minutes 
Unfinished Business 
Reports of Committees 

^xcatiite CommtHeg—Dr A II Sanford Chairman Rochester Minn 
Fttblieatiou Comniitfce—Dr John A Kolmer Chairman Philadelphia Pa 
Editorial Comnniice — Dr T B Mogatb Editor m Chief Rochester Afmti 
CommUtee on Pe- 7 i«/rnlio« o/ TecJimnans—Dr Phihp HiUkowitz Chairman Denver 
Colo 

PuHic JErfedoiu Comniiltrc—Vr Bdiranl P Cooke Clinirnns Jlou^ton Tcmi 
A mice JBuma OoDimiltec— Dr H J Corper Ctairmnn Denver Colorado 
Eesearch CommUtce—Dr Alnn G Foord Cliairrann Buffalo K 1 
Coinmiifee oh FrhiMs—l>T C H Monloic Cliunrinii 1 orlHud Oregon 
CommUlfc on \ cem no,/— Dr r il Black Clinirinan DiIIih Tern 




Dr, Alvin G Foord Dr H H Foskett Dr Edw \rd F Cookf 

Buffalo, N Y Poitlnnd, Oregon Houston, Tevus 

Clnirman, Eesearcli Chaiiman, Local Chairman, Public 

Committee Aiiangements Committee Kelations Committee 
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700 


Report of Board of Ctnsors — Elcttion of Members 
ISLU Business 

Report of jSoiiuiiiitint, Conumttee — Isomiuution of OtTiccrs 
FJecfjon of 0/fieers 
Induction of Oilieers 
Adjournment 


Office and Headquarters 

TJic office and iieadquarters ot the Amettcaii Soeietj of Climeal Patholo 
gists ■vras moted during the je-it to i doiiiitoiin location m one of the medical 
office buildings where tlie close issociation with tliiuoians as well as the facili 
tics of the niedica! Iibnn mn) i th< location i ten desiiable one from main 
standpoints Wo lepioduti heieuith photograplis of the interior with the 
assistant to the Sieutan at her disk 



An elaborate sjstem ot ftlin(, dnictb is pait of the equipment, in older to 
keep in touch with oui uiembeis as well as to house the data pertaining to the 
Eegistry of Ttohmcians 

The map shown m one of the pictuies gnes a graphic demonstration of 
the gcogiapluc location of oni membeis The daik pins show the climcal 
pathologists who are not jet members 

Tlie w alls are decoi iti d w ith photogiaphs of p 1st presidents of the feocietj 
The new location of our hcadquaitcis lias added gieatlv to the efflciencj 
of the Secietaiiat being moic accessible to the &ecretnn as well ns to the 
Chairman of the Registn ot Technicians, peimitting them to spend more time 
m the office than undei the old arrangement m a pnaate hospital Tin more 
prompt mail deliveij is also a factor m the increased cffioienej On account 
of the semipubhc character of our work and its benefits to the medical profes 
Sion the administrators of the building arc charging only a nominal rental 
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All Clinical Pathologists and licensees of the Registiy are invited to Aisit 
our office and become peisonally acquainted A most coidial mutation is 
extended to members to stop oaci on their wav to tlie meeting m Portland to 
Ausit our headquaiteis Avheie a eheeiful A\elcome aiiaits thera Facilities aviH 



Office op thf Secretara, Side Viev 


be affoided foi seeing the Avoiideiful sights ot the citA ns A\ell ns the mountains 
in the environs The local membeis Mill be pleased to extend hospitality to 
our colleagues and then avia es Avho stop off in Denver going to oi coming from 
the convention 
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CLINICAL AND EXPERIMENTAL 


A GKOUP OF IIIOIILK bVtrFRfV I'KOU fllL GLNITOUIiINAR\ 

TRACT* 

I I’llEIIMlWn^ ( OMMt Ml VTION 


Bi Sari A Scuudlp, 1) \ isd Bamd L ICeldimi M D Boston, JIvss 


j *HE incidence of nongonoirhenl infcctioiik of the gcuitounnarj tract is 
nndoubtedh greater tlnn ordinanh believed but the difRculU of distin 
feuishing between pnman iiid actondan intadeis leiideis the statistics unre 
liable The common pnsfoiming b-ieilli and cocci lm\e been repotted in 
numeious cases but tlie liighei bacteria hate not tisualh been associated iiitb 
cliionie irritation of the genitourinan trict 

Three strains of liighci bachiia ha\c been isolated from the gcnitoiiiinaij 
tract strain A from the eemx ot a child, strains I> and C fiom the piostatic 
secretions of patients nho had clinical signs of ciiionic urethritis but no posi 
tiTO clinical or laboraton evidence of gonorrhea The morphologic and bio 
logic characteiistics of these strains aie recoided in ordei to facilitate their 
identification and later d issification, since there is at present no iimverss! 
agreement as to a satisfactorj differentiation between the orders of higher 
bacteria Tlieir sssocntion with chronic irritation of the gcnitouriiniv tract 
and then supeificial lesembianee to streptococci mill e them of clinical ns well 
as baoteriologio mteiest 

TCOlIMt At, METHODS 

C/inical Matci ml— In obtaining the oiiginal cultuics fiom the child plates 
were stieaked with secretions directli from the upper vagina and cervix The 
cultures from the adults were made from ficsh piostatic fluid Kept at bodj 

Piom tlic I\un>i JfcniojJnl Boston Mo* acliu Mis 
K c for nubllcntlon \uR«st 19 ^ 

SOI 
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temperature until centrifugation The medium on ivhicli the stiains ueie iso- 
lated was veal infusion agar adapted bv einichment foi the isolation of the 
gonococcus In each instance the colonies on the original plates weie nuinci- 
ous, plaque-like, and from pin-point to 1 0 iniii in si/e Teclniical details haic 
been previous!} desciibed bj Scudder 

Case a — Tina strain ivas isolated from a flic jcir old pirl vlio hid litcn under 
observation since the age of four months vitli a diagnosis of malnutrition and rickets At 
the age of seven months she received the additional diapiosis of gonorrheal vaginitis and 
duiang the ne\t three years positive gonococcus smears were obtained from time to time 
Between the ages of three and one half and liie and one half years she nas persistcntU 
examined for gonococci as a research case During this period she had a mild intermittent 
inflammation of the urethra, cervix, and vagina, accompanied at times bv a slight water} 
discharge Smears showed consistcntlv a lancet shaped gram positive diplococcus in pairs 
and short chains with rare pus cells, even when the clinical signs were least suggestive of 
gonorrhea At times a gram negative intracellular diplococcus, morphologically like the gone 
coccus was also present Repeated cultures failed to yield gonococci At the age of five 
a provocative injection of gonococcus vaccine slightlv increased the clinical signs of inflam 
mation and the smears from the cervix showed both gram negative and gram positive diplo 
cocci, but cultures viclded onlv pin point colonics which proved to bo a pleomorphic bac 
tenum, Strain A. 

CvsE B — A voung man of twentj six years with a historj of repeated attacks of ton 
sillitis, was exposed to venereal infection eleven months previous to cultunng One month 
later he was operated upon for simple mastoid Subsequent!} he noticed a scalding upon 
urination which was relieved bv nrotiopin Tive months later a diagnosis of chronic 
urethritis, probably gonorrheal, was made Occasional shreds in the unno and a morning 
drop were present, but there was never a definite discharge Repeated smear oxaniina 
tions from the urethra and prostatio seciction failed to show gonococci Cultures taken 
from a slight secretion obtained bv prostatic massage gave no gonococci, a few colonies 
of staphylococci, and numerous delicate pm point colonies of a pleomorphic chain organism, 
Strain B Direct smears from the secretion showed pus colls and vanous gram positive 
COCCI wath a few gram negative diplococci 

Case C — A male patient, forty eight veais old, had a persistent intermittent dis 
charge since an attack of gonorrhea twentv eight }cars ago An examination ten vears ago 
levealed mcreased massage fluid and prostatic plugs, while smears showed numerous pus 
cells and a variety of nnidentified organisms During the last ten }ears no gonococci haic 
been found in some forty examinations of the prostatic fluid, all of which were essentiallv 
the same, except for a gradual diminution of the amount of pus during treatment At the 
time of isolation of Stram C the direct smear showed 50 per cent pus cells, man} sper 
matozoa, and coccoid organisms in chains In addition some of the leucocytes contained 
gram negative bactena morphologically rcsembbng gonococci Twentv four to seventy two 
hour incubation of streaked plates yielded only pleomorphic chain cocci in pure culture, 
which on further cultivation in broth proved to be higher hactena 

Laboiaioiy Methods — Cultme media of the boimone type were piepaied 
with a minimum degiee of heating and filteimg Adjustment was made with 
10 pei cent sodium caibonate, and the leaetion was determined by means of 
Claik and Lub’s technic with Sorensen’s standard phosphates The hoiinone 
media w ere used in the foiin of bioth, 0 5 pei cent agai and 1 5 pei cent agai 
with and without defibiinated blood or otliei eniichmeiit Comparative fei- 
mentatiou tests, using nonsol glass tubes, w ei e made with the f ollowang culture 
media (1) hormone 0 5 per cent sugar free agai , (2) 0 5 per cent agar with 
peptone and stanclaid amounts of sodium monohj diogcii phosphate and potas- 
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Plate I Fic i 



Platf I Fig 2 Plate I Fic 3 


Sperm culture of strain C four hours at 37 C 

FJff 1 Sheathed tllament and lancet shaped forms 
Mp & 3 Filaments which show dichotomous branching 
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Plate II, P'ig i 


Pi m I II, I ic 2 
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Slum dihjdrogen phosphate, and (3) potassium monohjdiogen phosphate, pep 
tone and 0 5 per cent agar The indicatoi of preference Mas bronithvmol blue 
Readings ueie made dailj foi one ueek, and acid pioduction in tMent> foui 
lioiii Inotli cultuies Mas deterinmcd titiation The cidtnial technic lias 
been desciibed bj Torrev and Buckell 

Tlie organisms Mere cultuicd in one per cent gelatin in hoiinone bioth for 
se^en dajs at 37° C and Mere placed on ice daih long enough to permit set 
ting of the gelatin Indol, methjl red, and Voges Pioskauer tests were made 
as for fecal organisms 

The giOMth Mas studied at 37° C m deep cultures, and in sealed hanging 
drop cultures on a warm stage micioscopc Mith mIiicIi the organisms could be 
kept undei continuous observation As eontiols for the bacteriologic pro 
cedures and foi compaiative purposes the folloMing gioups of organisms M(ie 
studied simultaneously (1) thiee similar strains of highei bacteiia from the 
lespiratoij tiact, D, E, and F, (2) four strains of hemohtic stieptocoeci, (3) 
one stinin of S vmdans, (4) three tjpes of pneumococci, (5) fifteen stiains of 
S fecahs isolated from polluted Matei and human feces, and (6) one strain of 
Actinomj ces hominis (American Type Culture Collection) 

The pathogenieitj of the genitourinary strains Mas tested in mice, guinea 
pigs, and rabbits bj peritoneal intramuscular, and subcutaneous injections 
and by oral administration Tlie serologic lelntionsbip Mas studied hy agglu 
tination tests with immune seia for strains A, B and C tested against the 
genitourinarv and respiratory stinins 

BIOLOGIC CnABVCTLRISTICS 

Mojphology — In fluid cultures the oiganisms lesembled long chained 
shoit chained, and lancet shaped diplococci (Table I ) A conspicuous fea 
ture was the parallel ariangement of the long chains (Plate II, Fig 3 ) 
Variation in morphology gave rise to transverse constriction and to irregu 
laritj in the size and shape of the sepaiate piotoplasmic elements True 
(dichotomous) blanching Mas noted occasional!} (Plate I) Branched oi 
extreraelj long filaments Mere rarely seen in smears made directly from the 
patient, the predominating form in tlie secictions being that of a diplococcus 
with pointed distal ends In stained films a thin m ailed sheath, prominent m 
hanging diop preparations Mas \aguclv outlined (Plate II, Fig 1 ) Pleo 
morphism was a constant cliaiaeteristic of cultuies Young cultures were 
fairl} uniform , cultures more than twentv foui hours old contained many bacilli, 
diplobacilli, short chains long chains, and tangled masses Globoid bodies 
appeared as the culture aged but Mere not seen to develop further The fila 
ments whicli appeared flattened with somcMhat depressed centers, varied in 
M idth from 0 6 to 1 7 microns and in length from 2 2 to over 100 microns 

GroMth on solid media gave a diplococcic type of organism with pointed 
distal ends in pairs and short chains Chains of six and eight elements gener 
allj possessed one terminal element of oval shape and of larger size than the 
other elements The sheathed filaments were positive Mith the alkaline modifi 
cation of the Gram method of staining The organism did not take the acid 
fast stain Often gram negative and gram positive elements appeared in 
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alternating sequences Mitliin tlie same filament LikeiMse, the laige teiminal 
bodA at times appealed giaiii positive Ailien the lest of tlie filament appealed 
gi am-negatiA^e 

The oiganism is nonmotile, although m hanging diop piepaiations changes 
in the position of the filament occiii fiom time to time, iihich niai be asciibed 
to inotilitA" 01 to passne moAeinent hi diftnsion cuiients The globoid and 
lancet shaped bodies appeal to haAC an independent motion 


Tabcf I 


CUI 1 1 IJlI. ClI AI ACTEI ISTK S 


MLUI A 1 

MACI osroiic 

Mici osconc 

Meat 

infusion 

agai 

AVith 

blood 

Colonics pin pomt, at fii-st moist and 
spnutrinspaient, 1 ittr opaque ind 
flattened, and green or rust A blown 
in Loloi Nonhcmohtic .Striin 

C giA os a small light h ilo Dis 
coloi-ation ot surrounding medium 

baiiLOt shaped diplocoici in 
cliains nnd pairs, fiequenth 
one temiiii il cell is larger 
tlian the other cells in the 
filament Giampositne in 
Aouiig cultuics, bcconung 
gi imiipgatiAL within foitA 
eight hours 

AA ithout 
blood 

Similar to blood agar Colonies 

greyish white, pinpoint, becoming 
opaque with age, edges mn\ be 
serrated and surface flattened 
Maximum diameter 1 0 mm 

Similar to blood agar 

0 0 per cent 
meat infusion agar 

No surface growth, slight greyish 
growth below discrete wath ladiate 
outgrow ths, 0 5 to 13 mm in 
diameter The greatei the depth, 
the laigor and more radiate the 
colonj 

Short and long chained diplo 
COCCI Pleomorphism notice 
able, but not so marked ns 
in bioth cultures 

Meat 

infusion 

broth 

Ph 7 0 

A web like stiuctuie Avith long inter 
lacing fluff} filaments suspended 
from meniscus or adherent to wall 
of tube until disturbed Super 
natant fluid clear aftei sedimenta 
tion Strain C shows less tendeiicv 
to web formation and slightlj 
clouds the supernatant fluid 

AA^ua-a bacilb, diplobacilh, nnd 
short chains in joung cul 
tures Flattened filaments 
of marked pleomorphism 
and length, and individual 
globoid bodies in old cul 
tures Gram positiA e A ouug 
cultures becoming gram 
negatiAe after twentj foui 
hours 

Pii OS 

AAeb foimatioii less pionounced 

Less marked pleomorphism 
Filaments short, especiallj 
if broth IS shalloAV and con 
tains fermentable carbo 
lij drates 

Sugar free 
infusion media 

Negligible oi slight growth 

Usual pleomorphism 

Potassium monohydrogen 
phosphate, peptone 
and dextrose 

Negligible oi slight growth 

Usual pleomorphism 


Cvlfuial Chai octet ibUcs — In bioth the gioAAth appealed consistentlA as 
cieanij AAliite tufts adheient to the Avails of the cnltuie tube by means of deli- 
cate, trailing filaments (Plate 3) In deep bioth culture, paiticulailj^ at Ph 7 6, 
the groAvth formed as a delicate Aveb-like stiuctuie aaIucIi aars suspended fiom 
the meniscus until disturbed, oi until borne doAAUi bj" its OAvn Aveight, leaving 
a clear supernatant fluid Small pieces ot steiile eoik enabled these Aveb for- 
mations to be more securely festooned Although the supeinatant liquid ap- 
peared clear to the naked eje, smeais shoAved extremely small oiganisms in 








CROUI Of JIKini lUCTtUlV lUOM TUL rFNlTOUKI^ AI \ TI \CT SO' 

dinm formation luinstus of the siipcindtant liciuicl to tresli biotU ga\c use 
to tjpicfit cuUuies Stiain C was loss iiicliiied to iorm webs and tended to 
cloud tlio supernatant bioth which is consistent with its slioitei chain inoi 
liholog^j 

In semisoiid a^ni no siufact ^.lowth occiuiid but kiowIH was ^lejish and 
seinidiltusc below the surtace and dtip t,iowth ^a\c use to discicte, radiate 
colonies Facultntne auneiobiosis occmitd consistenth 

On solid iir^ai the colonus wiu plujaieliKc niul i m^ed in diauutei iioni 
01 to 10 inin TIk t^plcll colon\ liad i dcpiesscd ctntei and a concentue 
11 ( 1^0 which appeaud bitwitn thpcoibi and the piiij'lien liie niaii,iii was 



PlTtc III — stiiiln \ T anil i Urntli tuHui •* In i^rotv Ih fioin pltccH oT •?tcrlle 

seriated and noticcibli iiinge like when the suifacc ot the medium was moist 
Coloiues which bi chance gicw betwcui the solid i^^ar hnei and the suits of 
the "lass tube oi plate became stale like and in fht piesenct of blood had i 
daik coloi 

On blood nj^u the toionits appeaitd ^letmsh and nonhcniohtie altiioUoh 
Strain C produced a fiuut halo in tin. surrounding luedwim The giccnish color 
of the colonics was pattieularh pionounccd if the blood was added to the 
melted n^^ai at bO® f 

The gcnitouiinaii sti mis gicw hist at 17” ( No p,iowth otcnucd at 
ICO box tempciatiue Slug^i^ii t,iowth tool place at 22^ C btiam C siiowing 
acarcch am giowth Death resulted at {empcniturcs nboie o3° C in ten 
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minutes The optimum growth occuiied at a hydiogen-ion concentiatioii oi 
Ph 6 9 to 7 2 Stiains A and B gave a slight growth at Pn 6 1 to 6 3 and 
Stiain C practicallj" none 

In synthetic media, composed of potassium monohydrogen phosphate one 
per cent peptone and one per cent dextrose, no giowth occurred ivithin the 
first twenty -foui hours with the genitouimaiy strains oi with any control 
organisms except the fecal stieptoeocci and Actinomyces hominis, which could 
be maintained in this medium foi many geneiations The oiganisms requiied 
the same selective media as the pneumococci and streptococci 

Physiology — Table II gives a summaij of the cultuial and physiologic 
characteristics of our stiains as compaied with those of known chain cocci 
None of the oiganisms pioduced iiidol, leduced iiitiates, oi gave a positive 
Voges-Pioskauei leaction The metlnl led lost vas negatiie except foi the 
fecal streptococci Tuo stiains of heinolitic stieptoeocci liquefied gelatin 
Oui stiains did not liqiief-s gelatin and, like the stieptoeocci, thev Mere in- 
soluble in bile Thei feimonted dextiin, galactose, glucose, le^ulose, maltose, 
and saccharose They did not feimcnt aiabinose, diileite, iniilin, rhamnose, 
mannite, saliein, and xylose Variable results veie obtained ivith lactose foi 
the genitourinary and with raf6nose for the respnaton strains 

The type of fluffy web like giouth in bioth, the ladiate colonies in 0 5 pei 
cent agar, the plaque-like colonies with flinging of the pellphel^, and the 
filamentous morphology differentiate them fiom the stieptoeocci and pneumo- 
cocci The agar colonies aie smallei, less diy, and do not haye the jcIIom 
coloi or the mold-like appeaiance of the old Actinomyces hominis colonies 
The genitouiinary strains differ fiom the pneumococci by not feimenting 
inuhn and rafiSnose, and fiom the fecal stieptoeocci by failing to feiment 
arabinose, mannite, and saliciii In geueial the gioivth of streptococci and 
pneumococci was more diffuse iii fluid media The growth of all stiains ex- 
cept the fecal streptococci and Actinomyces hominis ivas eiiatic in S 3 nthetic 
media containing standaid amounts of sodium and potassium phosphate Oiii 
stiains differ from the enteiococcus of Fiench and Geimaii liteiatuie inasmuch 
as tliej do not feiment mannite and haic a thermal death point iiiidci 60° C 
Tlie fecal stieptoeocci difleied liom the otlier stieptoeocci, pneumococci, 
and 0111 gioup of highei bactciia bv (1) piofusc giovth in potassium mono- 
hydiogen phosphate vith one pei cent dextiose, (2) acid lange, (3) lapid 
pioduetion of acid in dextiose bioth, (4) positive methyl red leaction, and 
(5) fermentation of aiabinose and mdiinite 

Bactei lologic and Setologic Giouping — All attempts to show pathogenicity 
in mice, guinea pigs, and labbits have failed, but the organism has been lecov- 
eied from the heait’s blood of mice tiventy-four hours aftei intrapeiitoneal 
inoculation Immune seia Mere produced in labbits for the tliiee genito- 
urinary strains Agglutination tests Mmre made with the three seia, using as 
antigens stiains A, B, and C isolated from the genitourinaij’- tiact, and in ad- 
dition strains D, E, and P, isolated from the lespiiatoiy tiact Owing to the 
flocciilent chaiactei of the giOMdh, agglutination was difbcult, but by using 
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the supcinritaiit poition of lapulh -gi owing biotli cnltnics, a unitoim suspen- 
sion was obtained Seiuni dilutions langed fioiii 1 10 to ] 800 Tlie appiOM- 
niate agglutination titci was 1 400 

tSeia A and B agglutinated equally stiains A and B but not strain C 
Seia A and B agglutinated lespiratoiy stiaiii D, but nioie wcakh than stiains 
A and B, but did not agglutinate stiains E and E Seiologically, genito- 
urinaiy stiains A and B wcie closely related to each othei and weie unlike 
stiani C Of the tliiee lespnatoii stiains, D showed some lelatioii to A and 
B but none to C, wdnle E and P w'oie not lelated to A, B oi C Two seiologic 
types Aveie present in the genitouiinan stiains and at least one othei in the 
lespiiatoii stiains 


'] Mil 1 III 

Bactfiioi oaic and Seioiogic Grouiing 


STFAINS 

AGGLUTINATION WlTYl IMMUNE SFTA 

PAI BOHADILVII- 

IFLMFNTmON 

A 

B 

C 

I \FFrNOSF j 

TAcro^Jr 

Genitourmarj 



i 



A 

■f" 4* 

++ 

- 

- 

4* 

B 

+ + 

+ + 

- ' 


- 

C 

- 

- 

4- 4- 

- 


Re‘'pii'itoi'y 






D 

+ 

•f 

- 

— 

+ 

E 

- 

- 

- 

+ 

+ 

F 

— 

- 

- 

+ 

+ 


The seiologic lelationsliip of these strains did not coiiespond with their 
groupings by cultural charactei istics By direct agglutination the six stiains 
fell into three serologic groups, (1) A B D, (2) C, and (3) E F, as coinpaied 
with the bacteiiologic groups (1) A C D, (2) B, and (3) E P Strain D, which 
bacteriologically wms classed with A and C, serologically was related to A and 
B Strain C was shaiply defined from A and B by cultuial chaiacteiistics 

Idenhficatwn — A satisfactoi\ identification of oui oiganisms cannot be 
made owing to the prevailing confusion in legaid to the classification of 
higher bacteria They possess certain of the chaiacteiistics of the vaiioiis 
groups which have been somewhat indiseiiminately described as Cladothiix, 
Stieptothrix, Nocaidia, anti Actmomjees The generic name Cladothiix is in 
disrepute and the terms Nocardia and Streptothriy aie under critical con- 
sideration Our organisms aie quite unlike the classical Actmomjees and 
Streptotlirix, most of which gi\e hardy, tenacious, and at times mold-like 
grow th on solid media They have certain points m common with the classical 
C dichotoma of Cohn, though definitely at variance in others Moiphologically 
and cultuiallj, particulailj m respect to the plaque-like colonies, they seem 
consistent with Kliglei ’s desciiption of Cladotluix placoidcs isolated fioni 
dental caries 

The group within itself seems diversified, the individual strains raiMug 
widely in cultural and serologic chaiacteiistics Further study of a larger 
number of strains maj" gne additional infoimation in regard to then generic 
relationship and to tlieii association with pathologic processes 
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DlAOf>OSIS 

ilit- mctliocls of (lifteientiatioii bctwcm ^onoiiliexl and liou^onoirlieal 
uretlintis and aa^iuitis are time coiisiiiiiing Bnctenologic diapiosis of gono 
coccus infection depends upon tJie identification of the gonococcus bj luoi 
pbologi and niiaugiiupiit iii stained films of jjenitouiiiiaii secietioiis and 
upon positne cultuies PIic denioiisti itioii lu films of tlie tipical dipiococcus 
of Ntissei and the absence lioin cultiiu of oigiuisiiis uliitli could be mis 
t iken foi it seem satisfactoii cMdencc of gonococcus infection Consistent 
nogntne lesults iiitli caiefulh repeated smear and cultural examinations 
01 ei a pciiod of four to six montlis espceialli iiheii another organism pre 
dominates in the cnltures u ould seem sufRcicnt to ii arrant a diagnosis of 
nougoiioiihcal infection Uoiieier chronic gonoirhea dining latent periods 
mai giie a pictiiie of nonspecific infection with other oigaiiisms 

Baler claims that 15 to 20 pel cent of gciutourinai} cases in pin ate 
piacticc aie ot noiiienereal origin Our obseriations suggest that about the 
same per cent mai be tiue for lagimtis and cciiicitis in children 

The miicoiib sui faces afford a far oi able habitat for the highei bacteiia 
Soieial iiistances of pulmoiiaii and geneial infection of Stieptothrix oi 
Nocaidia have been lepoited Kliglei studied fiftj eight sfiaiiis of Cladoihiix 
plncoidcs associated mth dental canes Bacteria similar to our strains have 
been found in the respiratorv ti let under normal and pathologic conditions 
The incidence in the normal mucosa of the genitoiiiinarv tract is unknown, 
since all oroauisms reported in the litiiature have been obtained fiom patients 
vnth pathologic conditions I’ail and Williams iieoveied Noeardia from sev 
eral cases of stillbiiths with invasion of the iilaccnta Ccller and Thalhimer 
described fliiee stiains of strcptobacilli icpeatedlv isolated fiom oatlieterized 
urine and associated lespectivelv with cbioiuc piostatitis, tumor of kidnej, and 
edema biillosttm vesicalis Tlien oiganism similar in manv lespects to our 
stiaiiis, was nonpathogenio for labbits and guinea pigs, but was recovered 
legulailj from the uinie fort} eight hours aftei intiavenoiis inoculations 
In order to obtain an appioxiinate idea of the pievalence of these or 
ganisms in nongonorrheal infections twelve patients with genitourinarj in 
fiammation without the presence of the gonococcus were examined as to 
causative organisms Two gave oiii higlier bacteiia in pure culture 

one hemolvtic streptococci three gram positive bacilli similar to Doderleins 
bacillus, and six a mixture of bacteria, diplitheioid bacilli predominating 
The association of our organisms with chronic iiiflammation of the genito 
urinarj tract raises the question of their pathogenicit} Although the} ap 
pear incidental oi secondar} invaders rather than primal} pathogens chronic 
nutation seems to favor their existence Two of our stiaiiis were obtained 
fiom patients with a gonorihcal historv and one from a patient with uiethritis 
following a piobable streptococcic infection Against pathogenicit} aie their 
absence ni acute inflammation the piescncc of similar strains in the respira 
tor} tract though iisuallv fiom abiioimal mucosa and then nonpathogenio 
action 111 laboiatorv animals In favoi of then patlio,„cnioitv is their presence 
111 practicallv puie culture in chronic inflamnintion lon^ after the disappear 
aiice of the piimarv organisms 
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SUJIMARA 

1 Tliiee strains ot higliei bacterid possessing ceitain chaiacteiistics of 
the Gladothiix and Streptotliii\ of tlie eail\ bacteriologists liave been isolated 
from the genitourinary tract of patients iiitli ehionic urethritis One of the 
three strains is culturally and seiologicalh distinct from the other two 

2 Ow'ing to the confusion in the classification of the higliei bacteria, these 
organisms cannot be accuiateh placed in the present scheme of classification 
Further study of man> similai strains wull be required befoie there can be 
a final identification of this group The cultuial and plnsiologic chaiacteris- 
tics of three genitourinaij and three lesiiiiatoii strains are compared wuth 
various types of pneumococci and stieptococci, in oidei to lecoid then char- 
acter istics 

3 Then relationship to ehionic inflammation ot the geintouiinai^ tiact 
may be secondary and incidental, although theie is some evidence to indicate 
that they prolong the chronic piocess 

4 In spite of then pleomoipluc chaiactei, thei iiiav be mistaken in smeai 
and isolation culture foi stieptococci Thor aie diffeientiated moiphologitallv 
by the thin w all sheath 

5 Bacteriologic and serologic chaiacteiistics indicate that the group is 
composed of diierse strains The bacteiiologic and seiologic groupings do 
not correspond A serologic relationship was shown betw'een a strain isolated 
from the lespnatoiy tract and two fiom the gemtouiniaij tract 

6 In compaiatne studies it was louiul that iecal stieptococci aie dif- 
ferentiated from those organisms and fiom other tjpes of streptococci by the 
fermentation of aiabinose and mamiite, lapiditj of growth in dextrose potas- 
sium monohvdi ogen phosphate with peptone, lapiditj' of acid production in 
dextrose broth, and a positive methyl-ied test 

We are indebted to Di John Cunningham and Di Roger C Graves of 
Boston for the use of clinical mateiial fiom two patients, and to Mi John A 
Seaveins for the method of producing the colored photographic plates 

PHOTOMICROGRAPHIC TECHNIC 

The photomicrographs accompanjing this paper w'ere made by John A 
Seaveins of Boston They are unusual in that thev secure two coloi separa- 
tion with a single exposure This method eliminates many difficulties and 
secures sufficiently good color value foi elassioom pin poses 

The technic, which is quite simple, is as follow's 

The original exposure is made with standard photomiciogiaphic apparatus, 
using a panchromatic plate and a led filter The negative thus obtained is 
punted by contact or enlargement on a lantern plate When this 'latter plate 
is dried, it is used as a negative to print a second lantern slide and the pair 
so obtained bleached in a special bleaching bath and wdien thoroughly wmshed, 
stained with the regular stain used for the original micro slides When dry, 
these two plates aie bound with their film surfaces in contact, which, as 
they were printed one from the othei, insures accurate legistiation with- 
out complicated technic The original negative is preserved with care and 
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black aud 'white lanteiii slides are made as usual In making halftone punt 
ing plates, a pair of lantern plates are made but not bleached and are eithei 
used duect or as negatnes foi two glossj prints from which the halftone ex 
posures are made 

This process, while not sepaiatiug all the colois as well as the method 
of two separations from the oiiginal using selected gieen and red filters, makes 
slides which are, in general, satisfactory and ayoids the extieme care neces 
sary when two separations are made suceessnelj fiom the same subject, since 
it IS difficult to avoid movement of the apparatus between exposures theieby 
causing lack of registration in the finished print ^Yhen using the tw o ex 
posure, two filter method, the punting must be done m a projection appaiatiis 
in order that the two film sides of the compound lantern slide may be in 
contact and be registered This two exposuic teclimc iinohes special ap 
paratus and its accompbsbment is extremely difficult since cyen slight dif 
ferences in the thicl ness of the glass in the original pan of negatnes yyill 
alter the registiation Theie are ceitam modifications in the filters which 
may be used foi subjects haying unusual color yaliie and such filters are not 
difficult to obtain 
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THE SPECIFIC GRAVITY OP THE BLOOD ITS CLINICAL 
SIGNIFICANCE*^ 


Bi DAyiD PoLoyvE MD, DNB, Paterson, Ntyv Jersei 


T he clinical sioUificance of the specific grayitj of the blood has not re 
cened the recognition it descry cs In the falling diop method for deter 
mining the specific grayity of fiuids Buboui aud UnmiltoiP haye remoyed 
practicallj all the difficulties forraeilj associated with that deternumtion 
Onl> one diop of blood, obtained in the same niannei as foi blood counting 
or hemoglobin calculation, is required 

One can readily concene that a 1 noyvledge of blood density in disease 
should be of equal if not of grcatei importance ns the routine determination 
of the specific gi ay ity of the urine The following inyestigatioii is therefore, 
reported yyuth the yicw of establishing the value of the lontine determina 
tion of the specific gray ity of tlic blood in disease 

formal Densities of Human Blood —-Btimhct SGI cited by Lyonnet placed 
normal blood densities at an uyein^e of 10575 for males 1053 for females 
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Schmaltz^ found them higliei with males at 1059, females 1055, Mitli after- 
noon densities lonei bv about 0 002 Le.ike, Kohl, and Stebbins,^ using the 
falling chop method of Baiboui and Hamilton, found the aieiage densities 
for males to be 10565, for females 10533, nitli a nia\imum diuinal vaiiation 
in the blood density of males being 0 0033, of females 0 002/ Polone, also 
using the falling chop method, made fiftv-tno obsenations on ten noimal 
pel sons He placed the aieiage blood densities foi males at 1057, females 
1054, with the afternoon density diop aieiaging about 0 002 With these 
findings in mind noimal blood densities foi humans mav leasonabh be said 
to he bebveeii 1050 and 1060, that tlun aie highei m males and highei in 
the moining than in the aiteinoon 


T \liu I 


MiSCtLLANrOLS 


OBSER\ ATION 

BLOOD DENSIT\ 

PI VGNOSIS 

46 

1082 

bjpliihtie stricture of rectum 

62 

1032 

Sccerc Hg poisoning ((liicl) 

48 

1033 

Pernicious inciin i 

80 

1084 

Tb plcnrisc with cfTusion 

61 

1034 

Port'll cirrhosis Ascites 

57 

103) 

Pancreatic Cist 

47 

1087 

Iiiteiinl Iieinoriiioicis 

60 

1087 

Aelijlm gastiiei witli cntintis 

102 

1080 

Puteiitis of unknown oiigm 

112 

1041 

riiiome mjclogcnous Jciiceiniii 

74 

104 i 

Pci melons anenm 

4 

1047 

Klnninatic pneninom i 

84 

1047 

Scniliti (SS \r old) 

67 

1047 

Perforated peptic nice) 

_>1 

10)1 

Piieimioperitoiionm 

82 

1061 

Ihpertioplnc piost itc, bcmf^ii 

73 

1061 

Osteosareoin i it m iiidiblc witli inctistisis to lung 

104 

1052 

Duodenal ulcer 

3 

1064 

Ileiinplcgia 

23 

1054 

Head injur> 

88 

1054 

PiopiiCHiilotliorns with lung absciss 

00 

1066 

Bicast adciioin i, benign 

101 

1066 

Siibniaxillarj acleiiitis 

18 

1060 

Poma Apoplew 

G1 

1060 

Pciiiicions loiiutirig of picgniiuc 

84 

1060 

Obslineticc nondicc 

07 

1067 

Uliei It pcioiic cad of sloniidi 

106 

1067 


Si 

106S 

('oiiiponiid fi utaii of elbow 

77 

1061 

Bi one Inal isfimu 


CliDKdl Blood Veiisivicl I If — Copcmaii' cites Cluistison on Ihe densitc of 
blood sei 11111 ill eailc nephiitis, ■when it is consideiabh loweicd and mac bo as 
Ion as 1019, the noimal specific giacitc ot the blood seiiim being about 1028 
Isclimaltz concludes his c'stensive stuch of blood deiisimetiv by stating that 
blood deiisitc yaries within nariocv limits in health and vanes consideiabh 
under patliologie conditions LjonneP cites Lloyd Jones’ findings in nephri- 
tis, the blood deiisitJ in paiencln matous iiephiitis being 1034, in inteistitial 
iiephiitis 1062 to 1042 A chfici eiitial diagnosis between caidiacs and nephiit- 
ics IS suggested in that the blood densit-y ni eaichacs is about 1059, in nephiit- 
ics 1052 Bendei and Poloii e, in a senes of sei enteen spinal anesthesias, 
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ha\e found that -with the fall in blood tension that follo^^s the administration 
of the spinal anesthetic theie is a concomitant fall in blood density At the 
icrj beginning, of the anesthesia there is a t^ansltor^ inciease in blood 
density This is followed \cr\ soon bj a small but definite fall in blood 
densitj As the patient begins to react fiom the anesthesia the use in blood 
tension is followed bi an increase in blood densitj 

For the purposes of tins studi the blood densities of 85 hospital and 
clinic patients were ariangcd in ascending older Twenty foui per cent of 
the blood densities were below 1040 42 per cent below 1050 In the mis 
cellaneous group (Table I) from winch wore omitted the cases of pro\ed 


Taiiif U 
OvrciNOM \s 


observatiov 

BLOOD DEVfilTY 

LOC\T10N 

88 

1032 

Gnstnum 

28 

103 > 

Uriimr\ bHtldcr 

8 

1037 

Pancreas 

fO 

1030 

UnnaT) blrnlfler 

SS 

1041 

Peritoneum 

115 

104 

Ilectum 

81 

1044 

Colon 

03 

1044 

Pancreas 

no 

1047 

Peritoneum 

114 

104K 

‘Submaxillar^ glimla 

ion 

10 1 

Bladder 

0 

10 3 

I nng 

111 

10 3 

> soplingna 

Of) 

10 4 

Cernt 

87 

10 

Cemv 

71 

10 

F’loplinpiis 

0 

10 

Ah nasi 

8(1 

10m 

Tonsil 

100 

10 . 

Breast 

107 

10 »o 

Breast 

ni 

10.7 

Breast 

02 

10 »s 

Breast 

04 

10 .s 

Tongue 


Tmiii I 

II 


Cn{rLL\TOR\ JlrN\L 

lUsH KR\M fs 

0DSER\AT10N 

m OOD DENSm 

PI \aNosis 


20 

10-9 

( oiipeiiital atropli^ of riglit knliuj 

52 

1020 

Chroiuc ncpbntis With death 


1034 

Pancarditis death 

r 

1037 

Acute arthritis with acute iiephriti'* 

,c 

1030 

Pancarditis death 

4 

1041 

Cardioncphritis 

14 

1047 

Polvcsstic Kidney 

r 

10 1 

AuMoular fibnllatinu 

,r 

lOi. 

Myocarditis death 

24 

105 

Chroiuc nephritis 

78 

1053 

I ovr reserve kidne) cclauipsiu 

C3 

10o5 

Mjocnrditis kjphosis death 

82 

105.. 

Aortic aneurysm 

70 

1056 

Cardioneplintis 

08 

1057 

Subacute nephritis 

0 

105S 

Myocarditis \ntli he irt hloik dirotuc 
nephritis 

10 

10.0 

\c rh fever witii nnrnular fihrill itioii 
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carcinoma (Table 11), of circulatoij'-reual disturbances (Table III), and of 
diabetes mellitus (Table IV) , 30 pei cent of the blood densities were below 
1040, 50 per cent below 1050 Fouiteen cases exhibiting fluid collections in 
tissues 01 serous cavities are listed in Table V 

Carcinoma (23 cases) — Carcinoma has long been a factoi in the pi educ- 
tion of secondaiy anemia The eases heie repoited weie iieaily all ad- 


Tabi e IV 


Diabetes AIelutus 


OBSERVATION 

INSULIN 

BLOOD DENSITY URINE DENSITY GLYCOSURIA \DM1NISTERFD 

17 

1032 


%CS DO 

20 

1039 

1027 

^es ^cs 

21 

1010 

1023 

DO DO 

22 

1047 

1016 

>es DO 

16 

1049 

1020 

■\es DO 

14 

1051 

1020 

■\es ^ 3 es 

18 

1053 

1022 

DO DO 

9 

1053 

1029 

no no 

19 

1053 

1020 

yes no 

8 

1054 

1020 

no yes 

11 

1054 

1015 

no 1 

12 

1054 

1017 

>cs ^cs 

15 

1055 

1022 

^es no 

13 

1056 

1025 

^ CS ^QS 

10 

1057 

1037 

^CS "SOS 



Table V 




Fluid Collfctions 


OBSERV'VTION 

BLOOD DENSITY 

LOCATION OF FIUID 

DIAGNOSIS 

51 

1034 

Fluid in nbdomcn 

Portal cirrhosis 

57 

1035 

Pnncreitie cyst 

Tiaimntic 

9 

1038 

Pleural effusion 

Tuberculosis 

76 

1039 

Fluid in abdomen 

Pancarditis 

54 

1041 

Fluid 111 abdomen 

Uaidionephritis 

58 

1041 

Fluid in abdomen 

Careinoma peritoneum 

93 

1044 

Fluid 111 abdomen 

Carcinoma pancreas 

116 

1047 

Fluid 111 abdomen 

Carcinoma peritoneum 

45 

1050 

Edema CAtrcmitios 

Tricuspid iiisiifficieiicj 

56 

1052 

Edema extremities 

Cardiac 

65 

1053 

Pleural effusion 

Carcinoma lung 

70 

1056 

Fdema extremities 

Cardionophritis 

105 

1057 

Edema extremities 

Sj’philis, late iiith diabetes 




mellitus 

103 

1059 

Edema extremities 

Acute rheuinntit feier ivitli 




aiirieiilnr fibi illation and 




cardiac decompensation 


vanced cases proved by biopsy or necropsi Ten, or 43 per cent, had blood 
densities below 1050 Of these seien (70 per cent) obtained in caicinoma 
of the gastiointestinal tiact oi associated stiuctures, the carcinoma of the 
stomach exhibiting the most niaiked giade of anemia These findings aie 
in keeping with tliose of Ma 3 ’-o’’ who found that caicinoma of the pioximal 
half of the colon tended to pioduce anemia moie than any othei pait of 
the bodj% except carcinoma of the median poition of the stomach The 
statistical work of Alvarez, ludd, MacCarthy, and Zimmeimanid* is in coi- 



TUT ‘-luiiK fi\MT\ tn Tin nmoi) si") 

roborntion with Mn\o in to niuinns pioflnud l»\ t ircinonin of the 

cecum niul nsceiidnv colon At Hoclieslei tlu hi Inf i^, timt tin mnin Inctor 
in the production of nrumiT in (nrcinonm of flu ^nstrointi stinal tract is the 
prtsenct of Inrj.f nleernted nreis from whicli tlieu is n constant ooring 
of lilood and tlirou^li wlmh hattiria j.iiiii < is\ iukss to tlu hod\ 

"More reconth \l\nn/ and Mattnrta' lji\i shown that ‘U per unt of 
{.nstne ulcers of n si7c less than n sihir cjuartor art h«ni^n tliose o\li a 
siher dollar in si7» are almost ei rtainix mali^,nnnt One can readih scc 
that then likcwis« lna^ In a dtflemici in tlu dij,rec of niumia dirccth 
proportional to the s\7\ of the uleer \\ hdc veondarv anwwiab ocu^r in 
henipn ns well ns inali;.nant ^ istru ule» r the lael of niu.nua would incline 
one toward a diagnosis of luingn nh«i In other woids gi\in a cast in 
whicIi the clmieal liistor\ points definite l\ towani tlu pnsdici of i gastric 
nicer, the finding of a normal retl hlood count lumoglohin or hlood chnsits 
(or if thes( are onh mod<rat<l' ndiuid) would fa\or the diagnosis of 
benign ideer 

( arc inonin of tlu urinarc hi uider s< ( ms also to produce a so\ere nucmia 
the hlood donsiti in two of tlu three cases reported being below 1040 Here 
again, perhaps tlu iilccratcel area ofiers a jiortal of i stajH of hlood and of 
entrance to line term 

Attention is united to the fact that in this senes, the more soatre 
anemias ns cMdeneed h\ hlood densities below 10 lO oecurred in carcinoma 
of hidden or not readiU accessible areas (gastrointestinal tract peritoneum 
pancreas, unnara bladder) Carcinoma of other parts of the hod\ did not 
seem to niter flie nonnal hlood densita eaen though most of the ciscs were 
cpiitc ndaanced This appeared to he pnrtienlarla true of carcinoma of the 
breast and of tlie oeraix 

All these facts sliould lie inken into consuh ration when eaahmtiug the 
presence of secondnra anemia espeeialla aahire the samptoms jioint toaaard 
inaolaenunt of the f,nstronitestinal tract 

Cirruhtonf I (ual Dtsturhntirf^ (17 e a rsl — I orta one per tent of this 
group cxhihited hlood densities hi low J0)0 Siainta one per cent of these 
were in cases liaaing seaere renal inaolacnient and an in accord with the 
findings of liload Tones ( hnstison and Harbour* and Dawson Harbour and 
Dawson state that the low colloidal pressure is refieeted ha a low i red strum 
specific gtaMls aw eases of lewal «aa.oKtn\tut 

7-hnd CnUrctwnt (1 1 eases) — ‘^inee spinfie |,raMta of the blood is closela 
hound up with water Imlnnce it aans ronsidored profilahh to studa the blood 
densita m cases exhibiting fluid eollootions in tissues and in the serous 
eaaitus A acra sfnl ing finding, lure is the fnet that right easts (77 per 
cent of the total) had hlood densitits luloaa 10)0 and that all of tins, (100 
per cent) presented free fluid m serous caaities In onia one case pleural 
ifTusion in a carcinoma of the lung aans n hlood densita of oa,r 1070 con 
coniitnnt with free fluid in a serous eaaita In four cases the free fluids 
aatre exudates three transudates and two were not studied from tins nngli 
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Tlicse fiudiii'Ts would appiai to picditalt, cxliaoi dmaij cliaiiges m blood 
dtubitA bofoic tice fluid finds its waA into sruous caMtics 

Diabetes McUifus (15 cases) — Tluit\ -three pci cent ot the cases here 
presented exhibited blood densities below 1050 In 80 pei cent of these 
ghcosuiia was piesent Gh eosuria was present in onh faO pei cent of the 
cases liaAing a blood densiti gieatei than 1050 A iuithei studi of this 
phase ot blood dinsimetiA might bung some inipoitant light to bear on the 
relation ot blood densits to the leiial thieshold of sugai and to the dosage 
ot insulin 

Comment — Definite conclusions cannot be diawn tioni so small a senes 
of obsei rations Howerei, it appears likeh that blood densitj determina- 
tions should be helpful in diagnosing such eonditions as carcinoma of the 
gastiointestiual tract, cardiorenal distuibances and watei imbalances iiiAoh- 
iiig fluid collections iii seious carities 

It mar be stated in closing that loiitine detei rninations ot blood densitr 
in disease should Ik (iicouiaged huch blood densitr detei mination most 
ceitamh loiinds out tlu labor atorr picture and in some clinical entities ina\ 
be a definite guide toivaid aceuiate diagnosis 
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INFFCTIOUS MONONUCLEOSIS* 
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temporal \ incieaso of tbi Higc inononucloated cells of the blood 
(symptomatic mononucleosis) is observed in \arious diseases as in ma 
larin, -varicella, German measles, kala aznr, recurrent fe\er, amebic dysentery, 
streptococcus septicemia aftei angina Vincent's angina peritonsillitis diph 
theiia, typhoid fe-ver, typhus, 'icufe pulmonaiy tuberculosis hmphogianulo 
inatosis, etc, and is uell Inown (Meiklen and Wolf Mosczvtz) Schilling 
also lepoits the occurrence of a monocvtic phase between the leucocytic and 
eosinophilic phase m suppuratne diseases In more recent \ears cases on an 
ippareiith infectious basis were reported in ■w'hich the mam symptoms con 
sisted m more or less geneiali/cd swelling of the superficial lymph nodes and 
an inciease of the mouocvtcs togethei lyith an absolute leucocytosis and ab 
solute and relati\e lymphocytosis As the nature of this peculiar blood ic 
action IS still unknown and tlie numbei of leports published on this subject 
rather small, a biief discussion of the clinical symptoms and pathologic find 
mgs thus far knoim mav be of interest especially as several cases of this 
type of disease came to observation in recent months m Alercv Hospital 

IIISTOnitAL DATA 

In 1907 Turk and later Mnichand Deussing Jagic and Schiffner Pnb 
ram and Stern, Ilaloi Tody and Daniel desciibed cases of a peculiar Upe of 
angina in which a mononucleosis and a swelling of the lymph nodes were 
the mam chaiactenstics Schultz published in 1922 a senes of such cases and 
called the disease “monocytic augma or lymphoid cell angina which is 
probably identical with Pfeiffer’s Druesenfieber (1889) The Americans 
Sprunt and E-vans and Bloedoru and Houghton observed similar blood find 
mgs in patients with inflamraatorv processes of othei organs and named the 
disease infectious hmphomonocytosis oi * acute benign lymphoblastosis ’ 
respeetivelv Similar observations were made by others and diagnosed as 
“acute benign lymphatic leucemias or infections with hmphatic blood re 
action 

STMPT03IATOLOG1 OF VIONOCITIC A^OI^A 

The onset is rathei sudden starting with headache malaise ehilh feel 
mg or sometimes real chill hi^Ii fever of intermittent chaiacter sore throat, 
which may also appear somewhat later and dvsphagia There mav be a 
generalized tender swelling of the superficial Ivmph nodes cspeeiallv tlie sub 

Presentetl to the staff of Merej Hospital Vugust 19 8 
Department of PatJ oloco Do ola Unl\er lt> School of Mt llcinc and I aborntorl of 
Merej Ho pital Chlenpo Illinois 

Ilecehed for publication \ugust 11'**^ 
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maBdibularj and ceiMcal ones, nlnch AarN m size iro.n that of a bean to 
that of a date, rarelv larger The l>Hip]i-node enlaigcnient inaj sometnnes 
nrecede the soie thioat Au edematous sncHing of the face Js also ocea- 
rnaS seen The patxent appears to bo sorxouslj all 

The physical examination gnes following findings 

Moidh The tonsils are enlarged and eoAcicd completelj oi paitij b> a 
bioBTiibh to blackish coat nhich is usiialh restricted to these oigans but nhieh 
may sometimes extend to the ux ula In latex stages dii tj looking, suppurating, 
eroded surfaces are seen Then tonsillitis is eilhei of a Inciinarx ox membranous 
tipe Bxeatli IS fetid 

A^eef. Snelling and tenderness of the lMn])h nodes 

Thorax Normal findings 

Abdomen Enlaigement of the Inci .m<} spleen aic usunlls obsersed The 
spleen is firm but not tender The snelfing of t!ie spleen mn\ persist foi sex- 
eral months aftei clinical zeeoi’en 

Jaundice is in general absent but occurs OLcasionalh (feclimidhenn } 
Hemorrhagic diathesis of a generahred chainctei is not picsent, scnntx, scat- 
tered hemorrhages max' exist (Doxxnex and HcKmlex Scliniidhenn, Baadei, 
Sehxvenkeubecher) 

LABOR XTOni FJNDIST.S 

The faacteiiologic examination ot the throat bx snieni and culture shoxxs 
the presence of streptococci and staplix lotocci and (he frequent occurrence of 
a fusospirillosis Diphtheiia bacilli nic alxxaxs absent The nrinc contains 
in general a small amount of aibunnn Blood A gramilocxtic jcucoc;^ tosis 
sometimes exists foi a short peiiod in tlie bcgmiiing It is followed bx an also 
lute leucocytosis {usiiallx' 20,000 30,000, occasionaliv liigliei, up to 50,000 and 
80,000) and an absolute and lelalne lx mpliocy tosis and moiiocx (osis (iisuallx 
6 to 9 per cent, but going up to 7G per cent), xxliich is especinlh marked at 
the climax of the disease This condition mnj prcxtiil to a ininoi dcgiec exen 
dumg the period of coinaiesceme, oi the number ot leucoextes maj drop 
beloxr the normal lexei and a leucopeiuu with Ixniphocxtosis max be piesent 
(Weiss, Eiehards) The red blood pictiiie is normal, and the niimbti of 
platelets is eithei normal oi increased 

Monocytes are laige colls with a decplx basophilic cxtoplasin, xxhich is 
often x'aeuolated, and large, indented oi lobulated, sometimes cxcentricalh 
placed nuclei xxitli a heaxj chiom.itni nctxxork Nucleoli are rarely present 
The oxydase reaction is usunllj negatixe, but sometimes fine gray purple 
gianules aie obserxed instead ol the coarse blue ones in giamilocjtcs, or cxcii 
a definitely positix'c lesult max be seen Most of the authors agree that no 
conclusions upon the genesis of the monocjtes can be drawn fiom the result of 
this test The mononueleatod cells of the blood are represented bj' the small 
and large lymphocytes, plasma-cells, lymphoblasts, my eloblasts and monoejtes 
The exact origin and eharactei istics of the inonocy tes is still an unsettled q«os 
tion Three different tissues aie named by xxorkers on this subject as tk 
possible souices of these cells xx'liich appeal under xarious names m the hterf 
lure (bansitional cells [Bhihch, Tmk, Biederj, polxhla^tMaximoxx], leu® 
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c\tic cells [Jlalloo], ncUeutitia cells [Mardiand], Ijmphoid cells [Pappen 
heira]) The three sources from ^\hich luonocjtes maj originate are 

1 The bone Inarlo^^ (Naegeli) 

2 The reticulo endothelial cells (SeliiUmg, Kaznelson, Mallory, HeJnnlan) 

3 The hmphoid tissue (Aineth Riclnrds) 

The monocj tes of different origin differ from each other morphologically 
and functionally according to Mosczjtz McJunkin di\ides the monocytes 
originating from endothelial cells into tuo groups, those coming from the 
endothebum of blood aessels (hemeiulothelioej tes) and those from the reticu 
lum of lympli nodes (Ij inpheiidothelioe^ tes) The Ij mpliendothelioc> tes show, 
according to this authoi after siipraMtal staining with neutral red a red 
rosette like foimafion in the c^topIasm uhilc the hemendothcboc> tes have a 
granular h} aline appearance Aineth asserts that the monocytes represent 
ad\anced deielopmcntal stages of large lymphocytes nhilc Richaids bebc\es 
that they are hmphoid cells of an immatiuc type The situation becomes 
still more complicated ns tlicie beein to exist tiamitions between lymphocytes, 
plasma cells and monoevtes (Schultr) Naogob, houeiei, claims that plasma 
cells are either of hmphatic or mieloic origin nlule Schultz and Arneth con 
•>ider them as exclusueh hmpliatic cells on account of their negative oxydase 
reaction In consideration of the different nature of the mononucleated cells 
of the blood Schultz classifies the anginas chnractcuzed by a mononucleosis 
into three types according to the t'vpe of mononucleated cell piedominant at 
the climax of the disease 

1 PlasmaccUuIai hmphatic bmpboid cell niigiin 

2 ^lonocy tic angina 

3 Maeloblastic angina 

lie notes that the first tvo mentioned types are the most impoitant and 
frcciuent ones and behc^es that the plasmaccllular t^pe is probabh only a 
morphologic variation of the monocytic t^pc He is not sure about the actual 
existence of the third mentioned tape mIucIi is climcalh accompanied by a 
cutaneous purpura But lu the cases published by Heitz Krumbhaar Hal cn 
Schycnkcnbecher the majonta of the moiioeatcs shonod a definiteh positiae 
ox\ dasc loactioii and Ivrumbbaai and Hertz designate fliesc cells as my do 
blasts 

Expciimeiitally a teiupoiai\ monocytosis can be produced by the re 
peated intrapentoneal injections of India ink, collargol, lipoids proteins 
(Bungeler) trapan blue Sudan III and other colloids and suspensions (red 
told lamp black) (Witts, Simpson MeJunkm and others) I\IcJunkin effected 
a monocytosis by injections of tuberculous material into guinea pigs, also in 
jections with smegma bacilli were successful Sabin and Doan obtained similar 
resnlts by injections of the phosphatid fraction of tubercle bacilli The mono 
cytes increased after repeated injections of these substances from the norma) 
figure of 3 to 5 per cent to 30 to 15 pei cent Witts finnllj reported a con 
siderable increase of the moiioeites aftei a single injictioii of a vaccine of 
hacteriiim monocj togencs 



AN EXPERIMENTAL STUDY OP THE VALUE OP jMERCUROCHROJIE- 
220 SOLUBLE AS AN ANTISEPTIC AGENT*' 


Betorly Douglas, MD , Roy C Avera, Ph D 
AND Cobb Pilcher, ]\I D 


INTRODUCTION 

I N ORDER foi any antiseptic to be consideied effecti'se in suigical usage, it 
must kill pathogenic bacteiia nudei the conditions existing in the tissues 
It IS equally important that the antiseptic accomplish this object uithout seii- 
ous damage to the body as a uhole oi to its \aiious organs 

The purpose of this communication is to lecoid the results of expeiinients 
in Yliich these two criteria have been applied to meicuiochiome 220 soluble t 
It IS necessary therefore first to determine the tolerance of the tissues to mei- 
cuiochrome and then to observe the effeetiAeness of a tolerated concentration 
of the antiseptic in the treatment of local infections 

The first of these objects has been accompbshed b^ means of an original 
and unique teelinic for testing the absolute tolerance of tissues to any sub- 
stance, first suggested bv Dr Bainej Biooks, a technic vhich appears to 
reduce sources of eiioi to a point as near the minimum as is humanly possible 
The determination of the toleiance of the tissues to mercuiochiome in- 
volves tvo factors the concentration used, and the time the tissues are 
exposed to the solution of the antiseptic 

EXPERniENTVL 

Tolerance of the Tissues to Mei cut ochi ome — Since the object was to deter- 
mine the maximum concentration of meicurochiome and the time of exposure 
to this solution -uhicli the tissues could tolerate, it seemed necessaij to find a 
means by which the tissues of a given part, an extremitj, for instance, could 
be exposed to this vhen mei cm ochrome is injected intiavascularlj If the 
mercurochiome is diluted by the volume of the circulating blood it is leason- 
able to assume that the concentration received by any given organ will vaij 
with the richness of its blood supply Por experimental purposes intravenous 
injection of the drug has a further disadvantage in that its effects upon vari- 
ous organs are fused in a manner difficult to analyze In order to obtain a 
true tissue tolerance it seemed best to isolate and empty temporarily the blood 
vessels of a part before filling them with mercurochiome 

We are indebted to Dr Barney Brooks for suggesting the original tech- 
nic which accomplishes this It permits the retention of a known eoncentra- 

•ETom the Departments of Surgerv and of Bacterlologj and Immunologj School of 
Medicine Vanderbilt UnHersitj Naslrtille 

EeceUed for publication August 4 1928 
tHjnson Westcott and Dunning 
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tion of mercurochrorac in the tissues for a definite time The routine pro 
cedure employed in nil expernnents is outlined beloi\ 


AILTIIOD 


One of the hmd limbs of a dOg, uas sinied cnrefiill} fiom the lei el of the 
grom do'un A compression bandage of thin lubber like that used as a dental 
dam -was applied to the extremit\ from below up^^ ard, beginning at the claws 
and extending to a le'vel about 2 inches abose the knee joint A rubber tube 
■\vns placed sroiind the thigh to act later on as a tourniquet In order to keep 
it from slipping down when later tightened, it was threaded under a stout 
cord, which snuglj encircled the dog s bodj just above the iliac crests With 
this special tourniquet in place hut not tightened, the skin of the groin was 
sterlized in the usual manner uith iodine and the animal anesthetized with 
ether The femoral alters was exposed and lifted up b\ means of an encir 
cling traction thread of sill The tourniquet abo-ve ^^ns tightened until the 
pressure obliterated all pulsation in the artel^ The bandage belo^^ was then 
iemo\ed, and a measured amount of mercuroeJn ome at a gi%en concentration 
and at bod^ temperature Mas injected into the \essel until both it and the 
\eins were filled under slight piessurc* B\ emplojmg this method the mer 
curochrome maj be retained localh ns long as desired before sm eepmg it into 
the general circulation b^ removal of the tourniquet Rigid asepsis Mas mam 
tamed throughout all the experiments 

Before beginning the actual tests of tolerance the completeness Mitli 
Minch the drug infiltrated the liMug tissues was determined It was found 
that a few moments after the injection of 0 5 per cent mercurochrome solution 
pink splotches appeared in the skin which indicated the filling of the most 
superficial vessels As the injectipn progressed the Mliole skin became uni 
formly stained The knee joint of the animal Mas opened five minutes after 
the injection and both the joint fluid and the articular surfaces Mere found to 
be stained pink mIucIi indicated a complete infiltration of all the tissues of the 
extremity by the dvc 

From the foregoing description mc feel tliat the reasons Mh^ Me adopted 
this method of testing tissue tolerance as an extiemelj fair and accuiate one 
are evident It is simple and safe m application avoids the unnecessary sac 
nfice of animals and yields endpoints easj to inteipiet Unlike general 
intravenous injection tests, it avoids the confusing pictures wliich maj occur 
from the simultaneous effects of anv drug upon several organs or from its 
rnpidlj changing concentration due to excretion Finallj it possesses one feature 
mIucIi Claude Bernard alwajs emphasized to his pupils as being verj valuable 
It permits casj simultaneous eontiol expeiiineiits to be run upon tlio same 
animal 

The folloMing IS presented as an experiment mIucIi tvpifies the technic cm 
ployed in all the dcteimmations of the toleianee of the tissues to mercuro 
chrome 


The ftmount Inicried would ^ aO In proportion to the Ize of the dop but In each case 
tlie InJectlon^as continued centU until the arter> T^ould remain dilated v.Hh the solution and 
the pressure nJthIn It «oild enu « ft sllKht bnekflon Into the sjTlnpc 
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JSxpol intent — A clog Bas auestlictized Bitli etltei, and a rollei bandage of 
lubbei dam A\as applied A\itli slight piessuie fioni the toes up to the inguinal 
legion on the right side The feinoial aiteiA A\as dissected tiee and a hue hypo- 
dermic needle inseited into it A touinicpiet ot iiibbci tubing Avas applied 
around the thigh just aboAe the incision and the piessiiic bandage lemoved 
Ten cc of 0 5 pei cent meiuuochrome solution aa aimed to boclA tempeiatuie 
AAeie injected veiA sIoaa'Iv Theie aajs au instantaneous appeaiance of the 
chaiacteristie pink eoloiation in the skin, shghtlj mottled in distiibiition at 
first but soon evenly distnbuted thioughout the skin suifacc and deepening 
in intensity 

Fifteen minutes after the injection the circulation aajs leestabhshed by 
lemoval of the touinicjuet and the Avound Avas then closed 

Result — TAA^enty-four horns later the leg Aias soineiAliat saaoUcii FoiIa- 
eight hours after injection the ineicuroeluome A\as still slighth Ausible, and 
laige dark sloughing areas AA'eie found on surfaces of both the thigh and the 
leg, but no generalized gangiene was piesent The animal died the same day 
The results of 20 expeiiments, like the one desciibecl above, aie sum- 
marized in Table I and Table II 


Table I 

I’hoduction of Gross PAriioLoaic Lesions by Hun CoNCENrK\no\& oi Mikcckociiroail 

220 SOLl’BLE 


treatmcm 

NUMBER OF 
ANIMALS 

TESTED 

ANIMALS SIIOMING 
( ROSS PATHOLOGIC 
LESIONS 

(group I) 

G0^CENTRAT10N OF 

mercukochrome 

PER CENT 

TIME or E\ 
POSURE IN 

minutes 

0 500 

15 

3 

3 

0 500 

5 

2 

O 

0 350 

15 

1 

1 

0 350 

5 

1 

1 

0 130 

15 

1 

1 

0 005 

15 

O 

) 


Table II 


Tolerance oi Tissues io Mlrccrochrome 


TREATAIENT | 

NUMBER OF 

animals 

TESTED 

ANIMALS SHOW 
INQ GROSS PATH 
OLOGIC LESIONS 
(GROUP I) 

ANIMALS SHOAV 
INQ FUNCTIONAL 
EFFECTS ONL'i 
(group II) 

ANI'MALS 

UN \FFECTED 
(group III) 

concentration 

OF MERCURO 

chrome 

PER CENT 

TIME OF EX 
POSURE IN 
MINUTES 1 

0 014 

5 

1 

0 

1 

0 

0 0005 

0 

o 

0 

o 

0 

0 0033 

10 

2 

2 

0 1 

0 

0 0033 

7 

2 ' 

0 

0 

o 

0 0033 

5 

5 

0 1 

1 

o 


Flora the lesults of the expeiiments on the tolerance of tissues to mci- 
cuioehrome, it is appaient that the effects pioduced in the tissues by the dif- 
ferent concentrations and times of exposuie may be divided into tluec gioups 
Gioup I includes all gioss pathologic lesions invohing loss of tissue, such as 
localized oi exteiisiAe gangiene Gioup II includes mild effects functional 
in natuie, involAing no loss of tissue, but inconsequential changes, such as 
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slight edema, transient soieness, tenderness oi limping Tliese efFects were 
interpreted as indicating iriitation caused b\ the "uoalei concontntions 
Group III includes animals uhich shoued no effects following injection 

Certain ones of the first group uith gangrene dnd and certain otlieis 
were sacrificed to pre\ent iniiiecessar\ suffering It uas not thought impoi 
taut to express this in the tables since ue aie Iieie primarih conceined A\itli 
local tissue effects 

From Tables I and If it ma\ also be seen that the effects pioduccd aie 
the direct result of the concentintion used at all concentrations nbo\e and 
including 0 065 per cent gangrene resulted from the injections at 0 014 pci 
cent, functional effects were produced u hile a percentage ot 0 0033 m as toler 
ated perfect!} in the cases of four out of fi\e animals uhen it uas retained foi 
periods of fi\e minutes and in both animals tested at seven minutes 

As to the cause of the lesions in Gioup I of the fiist table the occurrence 
of gangrene might be thought to be caused b\ thrombosis due to intia^aseulai 
clotting the predisposing factois being the manipulation of the artei\ foi 
injection purposes and the concenable injuries of apphing the bandage and 
tourniquet Eaidence is available that the technic is not lesponsible foi the 
production of these lesions In the first place no injur\ resulted in cxpeii 
ments uith control logs in uhich normal saline uas substituted for the mer 
curochiomc solutions In the second place at autops\ thrombosis appeared in 
onlv tliiee dogs in the entire senes in uhieh gangrene resulted after morciuo 
chrome injection In these three the thrombosis ocemred after the appeal ance 
of gangieiie The first case shoued thrombi in all vessels thiee da^s after 
injection, the second a throrabiLs occluding tlie right femoral aeiii ten dn\s 
after nicrcurochrome and the thud same findings in both the femoral niters 
and vein nine c aj s after injection Thus from botli the standpoint of negatn c 
control experiments and tlie iant\ and late occurience of fluombosis it is 
eudent that gangiene results from a diffuse effect of mcicuroohrome upon the 
tissue cells and not from primary thrombosis due to \esscl injury 

In three of the experiments isotonic salt solution uas used as a diluent 
for the inercuroclirome in plnct of the distilled uater usualh omplo^cd The 
purpose of this uas to see uliethei an isotonic solution uould he less irritating 
as a \eliicle for inercurochiome than one 111 e distilled uater uhich is Inpo 
tonic No difference in effect uas obseived 

The element of time in influencing the icsults is impoitant Solutions ic 
famed fifteen or even ten minutes before release of the tourniquet seem to 
permeate the tissues more thoroughh than those retained for fi\e minutes It 
ma^ be assumed that the longer the mercuioehrome leraains uithin tlic aiter-v 
at Its full concentration tlie more tissue damage is accompiislied rinis con 
centratioiis of meicuiochiome at OOOSI per cent caused de/inite pathologic 
lesions uhen the-v ueic left m for ten minutes uhereas tlle^ failed lept itcdl\ 
to cause the slightest pathologic change when left in foi periods of fnc and 
se\en minutes respective^ It maa be stated then tliflt the maximum coiiceii 
tration of mercurochrome tolerated b^ the tissues of dogs uhen injected into 
the emptied \essels of an cxtiennta uas found to be 0 0033 per cent uhen 
retained for a penod of se\en minutes 
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Heated Tlie tieated and untieated legs slioned no maiked difteienees in tlie 
late ot then impio\enient In one case onh did theie seeing o be a positive 
advantage in the use ot the ineicuiotbrome solution 

Although the tissues ot the infected evtieniities neie peifused mth a 
maximum toleiated couccutiatzou of meieuiocluome, it is eiident iioiii a coiii- 
paiison of the lesults obtained that such a solution has no definite antiseptic 
lalue 0 11611 thus emploi ed in the treatment of expenmentalh produced local 
infections 


nisf nssiON 

The oviginal method dtsciibed aboie in detail constitutes au excellent 
!( clinic toi testing tissue toteianee Wliile lie bale einploi ed it oiili foi test- 
ing the tissues ot an extiemiti set it mai be used ioi testing tlie tissues of 
anv oigan possessing a single blood supph The injection can be intenupted 
at am moment in oidei to leestabhsb the eiirient of niteiial blood and thus 
to sweep into the geucial blood stieam all the die oi otliei substance except 
that which has become fixed in the tissues The resulting eonceutiation in 
the blood stieam is so small as to make its effect negligible Thus the time of 
tissue exposure is controllable The eiior due to tissue dilution niaj be as- 
sumed to he a constant one Although we lia%e 0 UI 3 tested meieuiocluome, 
let the method lends itself readilj to the testing of am substance 

So accuiate aie the end-points obtained by use of tins technic that we feel 
it fixes a tiue tissue tolerance point for anj substance 

It IS inteiesting to compaie the coiicentiafion pioduced in the blood stieam 
bi injecting the aieiage dose of nicrciu ochroine in an aieiage man with the 
maximum coneentiation toleiated bv the dogs in oui experiments Young 
and HilT advocate an intiaieuous injection of 5 milligianis per kilogiani of 
bod\ weight m fulminating human infections This in the "verage adult 
V ould amount to a close of 30 e c of a 1 pei cent solution Kegarding the 
total blood volume 111 the liimiau as roughlv one-tliuteenth of the bodj’’ iveiglit, 
the 1 essels of a man of 150 pounds w ould contain 5230 grams of blood If one 
intioduces into this xolume 30 c c of a 1 per cent meicurocliiome solution, 
tlieie would result imniediatelv aftei injection a concentration of 0 0057 per 
cent Oui maximum tolerated eoncentiation of 0 003 pei cent approximates 
this when one consideis lioiv lapidlv the stiength of the meieuioehiome must 
be reduced tliiough the single lactoi of excretion when the dje is injected 
into the geneial circulation, a factot which is not piesent in the tests above 
leeoided 

Conceinmg the tieatinent ot local infections ivith meicuiochiome, it mav 
be said that the lesions pioduced weie of a local charaetei ivith no evidence 
of septicemia, and therefoie weie fax 01 able foi study bj the paitieular method 
emplojed The fact that the tieatinent was found not to be effective when 
applied to abscesses, cellulitis and gangrene of the extremities is conclusive 
pi oof that the highest possible concentration toleiated hv the tissues xvas 
insufficient to check the progress of these experimentally produced infections 
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SUMMARl 

An original perfusion technic is described for determining the tolerance 
of tlie tissues of an e\tremiU oi of other organs to antiseptic solutions 

This teclmic has mam adiantiors chief amon^, mIucIi aie (a) elimina 
tion of all constitutional leactions (b) acuuate end points, and (c) easy per 
formauce of simultaneous control expeiiinents 

Employing this technic in 20 e\peiiments ujion dogs the maximum toler 
ance of the tissues to mercurochiomc 220 soluble -was determined to be 0 0033 
per cent foi exposures of se^eii minutes A ten minute exposure to the same 
concentration produced gross pithologic lesions Concentrations of 0 0065 
and 0 014 left m foi five minutes produced se^cre functional disturbances 
while those of 0 350 and above vveie found to pioduce gioss pathologic lesions 
TJie antiseptic value of mcicuroclirome uas determined bj the treatment 
of expenmentalh produced local infections of the extremities with concen 
tratious of the dje determined b\ the above technic to be the maximum toler 
ated bj the tissues 

Eleven out of tv\clve local infections m dogs treated with mercurochrome 
under these conditions showed no definite therapeutic advantage in its use 
when the progress of the treated lesion was compared with that of a similar 
untreated infection 

VAJiDERSlLT UNUETSm 


THE PATHOLOGl OP THE IIH ROID GLAND^ 


Bi John Gray MD Newark N 7 


T hyroid diseases are not common in the legion v\here I have studied 
them, but I have reached certain conclusions v\hich innj be of value to 
other pathologists who work undei similar conditions and are called upon to 
classify goiteis and to corielate tlic laboratoij and clinical findings 

I have found elaboiate pathologic classifications confusing and unneces 
sarj The thjroid diseases which I encounteied in examining five hundred 
specimens were classified as follows 
DilTuso colloid goiter 
Adenomatous goiter 
Simple 

Hyperfunctioning 
Cyst of the thyroid 
Exophthniraic goittr 
Chronic thy-roiditis 
Carcinoma of the thyroid 

Diffuse colloid goiter is nou rnrelj excised and most of the 51 specimens 
of this tjpe ivhich I examined nere receded seieral jears ago These 

Read before the Seventh Annual Convention of the Vmerlcan Soclot> of Clinical Path 
ologluta Minneapolis Minn June 8 J anl ll 1^28 
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goiters were symmetrical and two to film times the si/e of iioimal thyioids 
On sectioning I found thej presented a gianulai oi hnelv lionevcombed ap- 
pearance Many contained multiple tiny colloid CAsts and in a few tlieie n ere 
large cysts lyhicli contained colloid oi fluid substance Micioscopicalh the 
acini Avere irregularly distended bi" normal oi degenerated colloid and the 
lining cells Avere cuboidal oi flattened Occasionally atrophic epithelial spurs 
projected into the acinar lumina, an cAidence of pieexisting liApeiplasia In 
seyeial specimens hypeitiophic areas Avcie found thioughout the gland These 
areas either avcic remnants of the paieneliAiual actiAitj Ayhich aluajs precedes 
the deyelopment of colloid goiter oi Aveie a part of the hjpeiplastic reaction 
Avliich may repeatedly occur in colloid goiter In eithei case the cell hyper- 
trophy Avas probably the result of iodine deficiencA as shoAvn by Maiino' 
and Aims influenced bj the demands of the organism for an increased amount 
of thyroxin It is possible that in case the demands had been large and con- 
tinuous a physiologic compensation in the form of colloid goiter aaouUI ncAei 
haye taken place and that the actnitA AAmiild liaAc gone on until atiopliA 
from exhaustion occuiied Colloid goiter, then, is a gland aaIucIi has adjusted 
itself to carrj on an increased amount of work lAithout liApeitiopliA of the 
parenchyma cells oi is a gland nhicli is in a resting state folloiAing increased 
demands upon the organ 

More than one half the goiters that 1 liaim studied neie adenomatous in 
type Thej Aveie of particular interest because of then neoplastic charactei, 
their slow giOAVth from abnormal structuies, the great A'aiietA' of giowth and 
degeneration Avhieli thej presented and because malignancA' of the thyioid 
could frequenth be traced to adenomatous tumors 

The adenomatous goiters ueie usually nodiilai, encapsulated and multiple 
HoAveA'er, not infiequentlj , the gioudli aaks single and laige in size Occa- 
sionally the gland urns sj mmetrieallA enlarged uith small tumors embedded 
in the thyroid tissue Seieial specimens ueie diffuselj adenomatous, grossly 
resembling colloid goiter 

There aie tu'o types of adenoma, the fetal and the adult The former 
contains no colloid and probabW deyelops from so called “fetal rests,” the 
latter contains a large amount of colloid and deielops from fetal adenomas 
and possibly fiom noinial glands The stiuetme of the fetal tliAioid consists 
of an undifleientiated mass of embiAonic cells nhicli later form acini Up to 
pubertA the interacinai paiencliAuna remains faiiU abundant and eien in 
adult life solid masses of cells peisist A compensatoiA giouth of these 
“rests” may be initiated by hypei actmtA of the gland but the giouth is so 
sloAV that a nodule in the thyroid niai be fiist noticed fii'e or ten a ears later 

In adenomas studied by me, the fetal tjpe predominated It and the 
adult adenoma frequently occurred together in these goiters and both tA^pes 
of growth AA'eie also found in indiAidual tumors The typical fetal adenoma 
A\as sharplj defined, grayish in color, dense in consistency and small in size 
The adult or colloid adenoma was encapsulated, a ellou ish lu color and soft in 
consistency 

The larger adenomas, because of inadequate and lacunar tA'pe of blood 
supplj, shoued gioss CAidence of hemoiihagc and degeneiation This ranged 
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fiom slight cciitnl sotteniiio ^^lth sinnll hemonhnges to large degeneratne 
c\sts AMth hbrous replacement and calcareous deposits C\sts ■were single 
and imdtiple, smail and laigc and cont lined seinisohd oi fluid products of 
blood, colloid and tissue dcgeneintioii 

Alicioscopicalh fital uUnomas Mtit composed of tiiU closeh pacUtd 
icini which contained no eolloid Otlicis which 1 inteiied wcie of loiiaCi 
standing, showed all btUoi-s of unni de\elopiiient Acini of the t\pical adult 
adenoma weic lined h} nuiltiplc hneis of small cuboidal cills and contained 
a normal amount of colloid In colloid adenomas the aciiu became distended 
and, except for adenomatous areas diflcientiation from diffuse colloid goiter 
would ha^c been difficult In some specimens adult acini weie iound in the 
ccntei of the growth and fetal structuies toward the peiiphcrj lather posi 
tne CMdence of the de\elopinent of tlie adult t\pe fioin the centrifugal 
giowth of fetal adenoma Slight or model ate hmphoid infiltration was pres 
cut m a few adenomas In deoCnerated tumois new acini had de\ eloped in 
blood masses foimmg secoiular\ adenomatous growth blood clot had under 
gone fibrous and h>alinc transformation and in laie instances epithelial 
structures had gro'wn into c^sts foimmg a papillarj c} stoadenoma Blood 
pigment, degenerated colloid and cholestennc cr\stals weic found m c^sts 
and m the fiibrous walls of those cjsts theie were primnr\ or regenciated 
adenomatous glands and calcaicous deposits 

Adenomatous goiters wcie fuithei classified in le^ard to then functional 
actnih Of 43 diagnosed as h^ pci functioning adenomatous goiters 21 were 
so placed onh through clinical data while 22 showed cell Inpertiophj either 
in the tumoi or in the surrounding tlnioid tissue or both The clinical group 
could be explained onh upon the assumption that thcic was an increased 
bull of adenomatous secieting glands in such goiters PatJioIogicalh the 
Inpeitrophic group could not be distinguished fiom exophthalmic goiter but 
clinical data again plnxed a pait m the classification foi although the basal 
metabolism was high in soiiu of thesi cases none of them showed OMdence of 
thjroid d^sfunctlon 

A sepaiate licading was made foi cystic ^.rutei becanst of two Jaige thin 
walled c\sts containing clcai fiuid iii winch the absence of gland structure 
made it impossible to tiace then oii^in 

The gioiip of 1G5 exophthalmic ^oiteis puscntul hut hw difficulties in 
the labornton diagnosis Ihe^ xniud in sire fiom tliat of tin normal ^land 
to main times fliat si^t but foi the most pait wtn onJi modiiakli enlarged 
and retained the noimnl shape lhe\ win him in conslstlnc^ Tlic micio 
scopic findings w eie also chnincteiistic TIkk wasixtinsni i pithelinl In per 
tropin The aenu were ine^^ulai in si/i ind shape and weic lined a single 
la\er of tall columi ar cells whicli usunlh foiincd infoldin^s and pnpllln^^ 
piojections into tin Inmina Tlie cell iiiuhi weie tnlaiged and main abnor 
malh placed 1 Ins ipitbclial b\p(itroi)ln iinohul not onh the acini but 
also tlu intdacinn pau nclnina ci Ms Sonu glands cont nmd no colloid wliile 
otlieis contai? ul -vniMiu nniounts i hi microscopic jnctnie was changed In 
the adimnistiation of Liigol ^ solution the nils weic less In pertiopliie, col 
lo:d was moic abundant and some specimens weie so altered that wide areas 
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lesemblecl colloid goitei Although it ivas iiiiiiossible to estimate the degice 
of hj peithj loidism m such glands, it Mas al^\a^s possible to establish the diag- 
nosis through peisisteiit In peiti opine aieas In almost all ot the exophthalmic 
goiteis the Aasculai stioma Mas inhltratcd bA hmphoc^tes and m some of 
them there Meie hmphoid deposits eontamiiig geiminal centers 

An explanation ot the etiolog\ of exophthalmic goiter is not simple and 
IS laigeh hypothetical This tlnroid disease is not common in some coun- 
tries where goitei is most common, lyhich suggests that the indnidual reac- 
tion as Mell as the stimulus should be consideied Psychic shock immedi- 
ateh pieceded the onset ot exophtlialmic goitei in seieial cases Minch I haie 
obseiyed Pliimmei“ adyanced an attiactive theoij of Inpeifiinction plus 
djsfunction as the cause of Giavcs’ disease In support of this two-pioduct 
theory Haines^ reported a case in mIiicIi mjxedema Aias piodnced by the ad- 
mimstratiou of Lugol’s solution and the phenomena of exophthalmic goiter 
existed Mhen it was not administered 

Thiee of mi specimens Meie classified as cliionie tlnioiditis because in- 
flannnatoiy processes piedoininated The reaction consisted of hmphocytic 
infiltration and fibious pioduction In tMo the paienclnma Mas defimteh 
atrophic, and they lepresented to me the atiophi of exhaustion folloMing 
continuous hyperfunction of the gland The slight eiidence of inflammation 
found 111 colloid and adenomatous goiteis, the marked hmpliocjtic inflltra- 
tion so common in exophthalmic goiters, and the productue changes in 
“burned out” goiteis, indicated a lelationship of stimulus, In pei trophy, and 
atiopln which might be explained thiough infection as suggested bi Cole 
and Womack ^ 

Carcinoma occurred in fifteen, oi 3 pei cent, of nn tlnioid cases Seien 
were malignant adenoma, 2 papillaii adenocarcinoma, one scirrhous caici- 
noma, and 5 undiffeientiated adenocaicinoma The malignant adenomas 
Mmie encapsulated and solid oi solid and cistic In two specimens of earh 
malignance the gross appearance was that of fetal adenoma The stiuctme 
was essentially adenocaicinomatous although gieat eariation occuried in the 
deyelopment of acini and m ide undifferentiated areas resembled solid cai cinoina 
Of the tMo papillary adenocaicinomas one deyeloped in a laige ejst Mhile the 
other Mas a nodulai tumoi The lattei Mas of moie malignant grade than 
the foimei as slioMii be the histoie of lapicl gioeedh and be the microscopic 
examination In the foiniei neoplasm the papillare and alyeolai stiuctiiies 
eeeie foi the most pait lined be columnai cells eehile in the lattei the cells 
eeeie poleheclial in shape, contained laige he perchromatie nuclei, and undif- 
ferentiated cell groups inyaded the stioma The sciiihous carcinoma eeas a 
eere film irregulai groeyth eehich had been piesent for seeeral e^eais and eeas 
adlierent to the sui rounding tissues Micioscopicalle it lesembled scirrhous 
caicinoma of the hi east and the extensiee fibiosis had apparentlj acted as a 
protectiee faetoi in the malignant adeancement of the tumor The 5 undif- 
ferentiated adenocaicinomas eeeie te pes fief(iientle tcimecl solid caicinoma 
Four of these eeeie single fiim tumois ot consideiable si/e the fifth eeas small 
and haul Thee eeeie composed ot solid gioups ot atepical, eleeple stained 
cells eehieh infiltiated the capsules Wetastasis occuiicel in 4 of these eases 
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It i^as anipossiblc to deterjiime \\hethei tbtsc undifferentiated carcinomas 
originated in adenomatous oi normal thyroid tissue The giade of mahg 
nanc\ of nn thyroid cTrcniomas except the sciiriious tjpe, paialleled the 
degree of differentiation of tlie tumoi cells 

In this attempt to simpJifj the paMioJo^ic cJassihcation of thjioid dis 
eases I should suggest in conehisioii that our understanding of thyroid 
pathoIog\ demands special standnids dependent upon the deselopment struc 
ture and function of this highlj specialized gland and that the ivide laria 
tions in the functional actuih and structure of the gland in different ph\sio 
logic states l^a^ e'^plain "n iriations ivhich occur m different parts of this and 
other countries 


DISCUSSION 

Dr jrm C llacCarly — As one of the founders of this Societj I want to saj aometiuug 
to tliose ^\!lO have been presenting pipers Two gtnticmcn apologired a little bit I used 
to go to a certain societi wliero there were older members present and was almost ifnid 
to call my soul my own Dr t nv Imppoiied to think how man\ goiters I had seen and Jit 
apologized I want to lean tins little traditiou with %ou TJic Socictj was for the purpose 
of the young man rho thinks It makes no difforencc srlicther be had one case or fift\ 
tliousand, let him think about wliat he sees, Kt bun draw his conclusions and com© here and 
speak them I noier shall forget how uncomfortable I bare been in certain meetings I 
think that is one of the ronsoos I helped organize this one We want to encourage joung 
people This as a Toung people s Sotieti Wc want thnt one person that is right Wc will 
nercr get that if wo apologize and if older people arc giren preference I liare seen in the 
paper fJic eJabonfe preparations uiado for flights across tho Atlantic I feel this very much 
myself I still feel uncomfortable in tlic presence of that old Society Don t crer Jot us 
get into that state of mind 

Dr Philip BtlV ov.it'’ — Vtd frequently get thyroids for diagnosis m the laboratori, 
and we are often at a loss for proper classification We are not able to pigeonhole them 
so easil; 08 thej are in the teatbooks I should like to get some suggestions from Dr Grai 
as to how he classifies them There is a need for a uniformity of terminology among 
pathologists What constitutes chronic tonsillitis or cJiromc appendicitis! I do not like the 
term toxic thyroid I cannot tell whether it is toxic or not I would be aery glad to heir 
a discussion on tho part of practical pathologists as to how they solve the question 

Dr Gcoroe T CalctiicU — In some of the exophthalmic goiters there is a diffuse infiltra 
tion of Jymphoid cells I was surprised to find that this proliferation of limpboid tissue 
became the predominant feature to such an extent that the epithelial culls in manj of the acini 
were complutelj replaced by Ivniphoid tissue One could fuel sure this was Ijniphoid tissue 
from the presence of definite honph follicles The cells in the central portions of these 
tolhcles 'ire larger and wore hghtl} stained In sonic of these thyT 02 ds the cpitliclial struc 
turcs arc nearlj completelj replaced by these largo Ijmph follicles Along with the disap 
pcarance of the epithelial cells however there osuallj goes a very marked proliferation of 
fibrous tissue of the gland There Ins been relatively little said about these th}T0id3 in which 
tho epithelial structures arc replaced bi Ijmplioid tissue I wonder if thev arc common in 
Dr Gray s section of the country 

Dr C 1 Oticn — I had the same problem that these men Jiare been having I worked 
With a thyroid surgeon Between the two of ua wo developed a classification we both under 
stood We do not recognize Graves’ disease we call that marked hyperplasia Wc recognize 
colloid goiter which would not be operated, the adenomas of colloid type the fetal type 
the various tumors and inflammations As for the liouphoid proliferation I see that quite 
commnuU being m the tiaroid bolt It Is found ni leopic who m iiiemlirs of fhi fitin 
lampljaticus group 
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Dr Tiohot A Kcxltij — The generally accepted surgical classifieation of thjroid glands 
from the p ithologist’s point of Men is rxther uncatisf ictorj Tlic term “toxic adenoma” 
from the clinical vienpoint inai adequately meet the needs of the surgeon but nhen care 
fully studied pathologicalh , tlu.se glands m ly shoii no cMdciico of tumoi but a noil m irked 
rcattion explained on lull iiuiii itori gioiinds Theic is i gicit need foi i uMsioii of thyroid 
nonniiclaturc nith i iiiori eiuful iiid tiitieil study of the ictii il jiithologi picspnt in the 
glands fitted to the clinical 2 )Htuie This is cspccialh true in the nodular tyqies of thyroid 
nhich are so imiioisilly cilhd toxic oi multiple adenomas nheii qiathologically they shon 
none of the structure of tumoi is no undcist ind it tlscnlicrL in the body 

111 1121 I bricfli iciiortcd batten il findings in a senes of thyroid glinds remoyed 
surgic illy and suite tint time I hue studied the question from the inflamm itory and food 
infection yienpoint The picsence of foci of round cells in the intoracin il structures is, I 
belieic, an inflamm itory m inifestation of bacterial reaction in many ciscs This corresponds 
to the lymphocytic hyperplasia of chrome iiifl immations and as such many thyroids arc to 
be considered from the standpoint of chroiiic thyroiditis 

The suigual lemoial of the thyroid gl nid per se is not by iiiy means the last yvord in 
goiter therapy 

Dr John Jl Ciay (closing) — I thiuk Dr MaiCiily nid otlicis for flu ir discussion of 
this paper Although conclusious from a limited imouiit of m itiii il m ly be of y line I should 
cniphasue the importance of fiist becoiiiiiig f imiliar yyitli extensiyc luthontatne studios 
on the subject In ansnei to Dr Ilillkoyyitz’ question icgarding classification I agree yyitli 
Dr Onen that it should be as simiile is possible, that it is much easier to correlate the 
liboratory and clinical findings under a few headings than othenvise I admit that 
exophth dime goiter is not a scientific ji ithologic term, nor is it a good clinical name since 
it combines two symptoms of a disease both of winch may bo absent However, if cxoplithalniie 
goiter and toxic adenoma arc inoio readily understood by the surgeon than iiaioiiclijanatoiis 
hy portropliic goiter and hyqierfunctioning adenomatous goiter, I hue no objection to using 
such terms Dr Caldwell’s question regarding the classification of goiter showing extensive 
lymphoid infiltration is easier to answer than to ex-plain It is commonly present m 
exophtlialmit goiter but seldom present in adenomatous goiter In three of niy specimens 
the lyanphoid elements predominated to such an extent that a diagnosis of chrome thyroiditis 
was made Dr Keilty touched upou infection is in ctiologic factor in the production of 
goitei I iiicntioiied the pielimiuary report of Drs Cole and Womack and consider it the 
most imxiortant contribution we have on the subject 
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IIENOCU’fe PURPURA DUF 10 POOD ALLERGl 


By I S K \HN, M D , P A C P , San Antonio, Texas 


ABOUT 1 jnontli after tlie luception of the studj of this case, my attention 
was called to a report of thiee siimlai cases hy Alexander and E\er 
manu ^ The subject and its literature aie so •well co\ered bj them that 
luitiier comments uould be superfluous bejoud addin', the leport of a con 
firmatoij case of this lathei umisiinl pu/zlmg clinical entitj with the obMoiis 
suggestion of the necessity oi stuch liom an alleroie point of Mew of chronic 
hemopliiln and puipura 

Mrs L M J, njjCd foit} innc rmirnod m ntj incgimnuL , gi\( i 

nc•gntl^e funulj Instoij except til'll one mphtu imih ii lilc-cder No known nllcig} jii 
tJjB family 

Past History Acute ncphntl^ twtJit> ^cars prcuously requiring medic il supervision 
about QUO yen No rocuireucc Two uterine curcttagcb rcvcntccu and aiteeu years ago for 
fibioids and pobpi No recurrences The operations 'were done to correct prolonged and 
excessive men^ies Menstrual histor) nonual the past Jlftcen >car8 and never affected by the 
present condition Had one attack of intercostal neuralgia with herpes twelve >ears ago 
Severe urticaria persisted tlirougli one sunimci thirty jears ago and again twcutj two yens 
ngo Theic ha^e been a few attacks since of no great severitj Tlio patient has never 
noticed any connection between the urticarial and the purpunc eruptions No otlier jllnessts 
have occurred except occasional acute infections of the upper respiratory tract No hav 
fever or asthma She lias alwuvs been susceptible to bruising from slight traumatism Has 
nlwHys had friquent nosebleeds of eonsidirnble dilBcHUv to control Gums have nlwavs 
bled casilv Two tooth extinctions, however were done within the last four years with little 
or no difficulty from tins source 

Pre ont History The hr t eruption of black and blue spots occurred on the upiir 
arms and thighs oiglit years ago /a ting two weeks ni Ii ex'icerbations and retrogressions 
Since the nntinl attack a few new black and blue spots have recurred every three or 
four days on arms, thighs and lowci legs onlv once on tho face and rarely on the abdomen 
or chest The laigest number of comparativeh large areas varying in size from tliat of a 
silver dollar to the imlm of the hand remembered at anv one time was about twentv 
Individual purplish ai-cas Imve usually lasti d a week or ten (lavs then fading to yellow, 
disappearing completely in about a motitli s time Hho has never Ind anv joiut svTnptoms, 
but has usually been able to foretell an ciuption b\ noting a few liours or davs of 
nuisdilar ^ouno s where, the eruption would siil cqueiitlv appear 

Since tiio initial eruption noseblecding has been very frequent occurring at times 
daily and occa lonallv two or three times daih riiicc vrnis ago then were claih nisil 
hemorrhngcH over a two months period On one ocen ion she bled for aix hours For the 
last three voais, she has liud no ebloeds of considerable smritv at least twice a week 
Tliero has been one aural hemoirliage si\ vtars ago 

Digestive disturbances have occurred for twentv or twenty five vears taking tlic form 
of intense abdominal pain and vomiting No diarrhea but consjdeniblt biJehmg There 
was never any jaundice Tlic digestive disturbances would u uallv be accompanied by cithei 
no cblceds or the black and blue skm eruptions or bv a few urticanal lesions 

The initial ctiologic diagnosis of the nasal hemorrhages ns purpuric was made bv 
Dr IV A Hitchcock a nasal specialist of Bo ton some four vc'irs prev lou h SovenI 
thorough gastrointestinal oxnmumtioiis have been negative 

SI 
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This case ^^as first seen lj\ me October 10, 1027, the moriimg iftci a seceie nasrl 
liemonhage, aecompmied bj a few scattered urticarial wheals and a few small petechi il 
areas on the arms and legs General plnsical examination was negatne Nasal examina 
tion bi Dr C J Boelis was negatne Special examination bj Di 11 E Nesbit, including 
blood, was negative 

On account of the uiticanal liistorj and the fact, that at tint time it was noticed 
that a nnmber of mx seasonal hj\ fever patients were showing bruised arc is from trifling trau 
matisms, an obsenation since not infrequeiitlx confirmed in nn experience, the possibiliti 
of an allergic basis was at once considered Skin tests bj the cutaneous method oxer a 
number of daxs were then done to approximatelj two hundred antigens During the course 
of testing, intradermal tests were done to the ragweeds and grasses, using 1 50 extracts, 
securing definite positive reactions to the grasses These special pollen tests wore followed 
almost at once bx generalized itching oxer the cntiie bodx lasting for twentx four hours, 
but not producing any other symptoms or anv skin eiuption ‘^kin tests weie slightlx 
positixe to onion, shellfish and the split proteins of wheat 

feubsequent Historv Since October, 1927, she has been undci the following antiallergic 
precautions First, restriction of wheat and cereals, except for toasted bread, second, 
axoidance of fish and omon Smcc this txpe of diet was suggested, the patient has noticed 
that either skin eruption or nosebleed or digestive disturbances, or all three, can be brought 
on bx eating flour thickened gravies, sauces and soups, and she herself now considers tins 
factor, and onion her principal trouble 

At this writing, March, 1929, this case has been under obsenation one and a halt 
xears There have been in this period six small nasal hemorrhages of oulj a few moments’ 
duration, about six bght attacks of urticaria of a few hours’ duration, and almost none 
of the petechial eruption These relapses have invanably followed unavoidable breakage 
of the ordered dietary restrictions Previous to this studj, tlus case had alwajs been a 
heavy bread eater and a good liver generally 

About the end of April, 1928, she had three or four sex ere digestive disturbances 
lasting several days, accompanied by considerable loss of weight, a few luxes, two small 
epistaxes and a considerable amount of purpura, one attack ascribable to the usual thickened 
flour gravT, the other three attacks being due to Boston brown bread Abdominal pain was 
intense in each mstance, simulating typical acute cholecystitis Gastrointestinal examina 
tions at the time at the Winchester, Massachusetts, Hospital bv Drs R G Vance and hi J 
Quinn were negative 

This patient was seen again Februarx 22, 1929, reporting continued adlierence to 
dietary restrictions without medication of anv kind, and absolute freedom from prexious 
sxanptoms duniig the past nine months, the longest period of wellbeing in twentx five years 
She was retested at that time to all common foods, showing slight reactions to banana, 
strawberry, lamb, ciab, halibut, mackerel, codfish, pear, sweet potato, and a strongly positive 
reaction to peanut, which she knows annoxs her Definite purpuric areas from 3 cm to 
5 cm in diameter weie noted from six to eight hours later, surroundmg the skin tests to 
plum, barley, halibut, mackerel, lima and string beau, piobably traumatic and not specific 
At no time did her actual etiologic factois show anx but the slightest possible positixe 
icactions 
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ASPHJIA DUE 10 HOUSEHOLD ARTICLES* 

Report or NiM.Ti.EN Cases Due to Dusts ikom Mattresses 

B\ Milton 1! Cohen MD Cle\ llano Ohio 

A . LTHOUGH it Jias loii^ been leco^ui/ed tli it the imjoriD of TbtJimatics 
have sjjaptoiuE due to hjpeJstositivciieEs to some substance, the inj,enu 
itj of tlie physician is frequenth taxed to the utmost to determine the oripin 
and nature of tlio exciting agent Innumerable substances have been impli 
Gated from time to time hlanj of tliese arise from animal emanations and 
from the products used in the mamifactnre of various liouseliold articles 
Kem^ first called attention to house dust as a cause of asthma aud Coohe^ 
demonstrated sensitivitv to dust in over JO pei cent of patients whom he 
tested Roue’ found 42 pel cent of one bundled and sixtj two patients seiisi 
tive to house dust extracts iiid felt that this substance house dust, vias fro 
quenflj of importance ns a cniist for svnipfoins 

For the past tluee jtnis it has been oui custom to test all patients viitli 
extracts made from dusts collected from various ai tides in then environment 
The dusts aie collected as follous The cloth bag is removed from a vacuum 
eleanei , the cleaner is operated for a moment to free the u orliing mechanism 
of anj dust vi Inch maj bo present and a sixteen pound paper sack is tied on 
in place of the cloth bag A sample of dust is then taken from the mattress of 
the patient’s bed at least a tcaspoonful is lequired The bag is removed 
labeled a nevr bag is tied on and another sample of dust is obtained from the 
pilloiis Othei samples of dust are collected from each mattress and set of 
pilloivs from each rug from the overstuffed furniture, and fiom am other 
articles in the home which maj haiboi dust Each sample is placed in a iiide 
mouthed bottle and covered vvith Bcriiton s fluid at room tempciature for 
foitj eight hours The extiacts ire filteied aud are used bj the scratch 
method 

Among two hundied patients iilio havi been tested to dusts collected and 
prepared in this mannei nineteen have been found who gave large reactions 
to extracts of the dust collected from their own mattresses but who did not 
react to cotton or kapok of which the mntti esses w ere made In each instance 
complete relief was produced almost lil e magie bv discarding the offending 
mattress aud the substitution of a new one However in three cases attacks 
recuried after free intervals of from four to six months whereupon positive 
skin tests weic again obtained to extracts of the new mattresses It was found 
however that lecuiienoes could be prevented if tin mattiesses weic covered 
with some inipeivious iiiateiial eithei iiibbci sheetin„ oi Dupont s satin fabii 
cold 

From the Jrctlicnl ‘Venice nn»l th<* All rirj Clinic of JIo pital 

Rccol\o(l for publication September 19 Id S 
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Studies aie being made to deteimme the natuie of the sensitizing mateiial 
in these cases It is probable that inatti esses become infected ■with molds to 
vliich patients become sensitized, as has been pointed out by W Stoini a an 
Leemven ^ This is piobablj' 'what has occuiied in these cases, since inatti esses, 
the dust e'vtracts of winch giie no leactions and which pioduce no sjmptoms 
111 patients when new, do cause tiouble aftei seveial months’ use The follow- 
ing cases illustiatc these points 

N B , 1 iiiainL<l ■woman of thirtj four M irs, lias li ul mtliiiiii of a pLicnnial t>j)C 
foi tlu past fiftoin ^tars During tins time tlic longest trie period was i si\ iiioiitlih’ 
pinod wlntli was spent aw ij liom home 'Ihcic wtic no ilucs in the histoiw pointing 
to the cliologiL f ictors 

Dxaniination rostaUd a well dt^ eloped worn in of Hurts fi\e jLirs with model lie 
(hionu bronchitis and slight cmph>scma Blood and urine studies re\ cnlcd no abnormal 
itics Eoutine shin tests, using food, opidoimal protein, pollens, and sachets, two liiin 
dred tests in all, were negative A reaction was obtained to nn cvtract of dust from 
the mattress on which she slept No reaction was obtained to cottonseed, or to kapok 
Treatment consisted in discarding the offending mattress and completclj rcnoiating 
the bedroom This was done on Januarj 29, 1927 The attacks ceased within a week 
and liaic not recurred to date, seventeen months later 

J E, a boj of thirteen veais, has had attacks of asthma occurring about once a 
month for seven jears There had been eczema during infancv, and froriucnt attacks 
of bronchitis with wheezing, beginning in cuih cliiklliood and continuing until tlu onset 
of the asthmatic attacks Tlic longest period of liccdoiii liom iittacks was two months, 
but there vias some rhinitis almost daih 

Phvsieal examination revealed no intrinsic causes for the ittiiks Routine skin 
tists using 200 substances rovoaled positive rc.ietions to sivernl fruits, to beef, and to 
spinach Removal of these foods fiom the diet had no effect on the svinptoms Tests 
with autogenous dust extracts revealed a stronglj positive reaction to the dusts from 
the piticnt’s niatticss and from a clavcnpoit in the living room 

The substitution of a now cotton ninttrcss for the old one, after a complete leiiova 
tion of the bedroom, produced relief from the asthma for a period of six months Dur 
ing this time there was no rhinitis 

After the six months’ interval, sniffling nnd other sjmptoiiis of allergic rhinitis re 
curred, and wore followed, within two weeks, bj a iililcl asthmatic seizure A rccliccking 
of the onvironnunt revealed a hvporscnsitivcncss to dust colic ctocl fioiii the now mattress 
This mattress was covered with rubber sheeting to precluclc the escape of dust 
No further attacks hvvc occurred dining a pciiod of obsirv itioii of one vear 
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AN UNTOWARD LFPDCl OP BARIUM CHLORIDE IV PRODUCING 
SHORT RUNS 01 ABERRANT ATUTRICULAR BEATS' 


B'i TnoM\s AI McAItLi AID and Chari es C Woiiertii AID, 
PlirLADELPIII V 


U'OLLOAVING Its lutroduetion into tlie thenpeiitics o£ A V heart block bj 
Cohn and LeMne,^ haiium chloiide has come to be used faiilj exteusiAelj 
to increase the idio% entnculai rhjthm of this distuibiiice and so to preient the 
occurrence of syncopal and con-viilsue seizures 

Its ehnical use uas suggested b\ the results of 'luimal c\penmeuts 
Rothberger and Winterbeig in a paper m which thej showed tliat the diug 
incieased the initabilitj of the ventricles as shown h\ the occuncnce of iso 
lated ectopic ventricular boats and even short runs of parowsinal faciivcardin 
Among those who liave lepoilod upon tlie use of tlie diug m clinical 
hoait block, in addition to Cobn and Levine^ aie Iltiimann and Ashman,® 
Heard, Marshall and Adams^ and Strouss and M>ei 

On the whole these leports arc favorable tow aid beneficial effects of the 
diug Its use, moreover has been thought to be entirilv safe witlim the limits 
that the drug is usuallj prescribed In one of their cases Herrmann and 
Ashman® used five times the usual therapeutic dose with no otlier untoward 
results than nausea and vomiting 

In a recent expeiience with barium chloudc wc cncounteied an untow aid 
effect to which we feel attention should be called the nioic so because the 
same disturbance occuried in tl»e cast ol Stionss iiid Alvei although thev did 
not stress its potential dangei Tlie distiiibanco to winch wc icfci was the 
occurience of inns of lutgului vintiKiiIai tachvcaidm a nietlianism not iai 
Kinoved fiom vtiitiicuhu fibiilljition 

A icsumc of tiic (sscnfial liistoiv md coiiisc of tin pitniit loIIov\s 

A wliitc •woman liftA tlirct >e'»rs ohl Imd been umlir our olinerA ition citlier is t 
prmto or liospital pitient contimiouslj for six ACira During this tunc she Ind Inrl live 
ntticJts of complete heart block none of which lasted for more than two months During 
the periods of slow rhythm she was brentlilcss on tho slightest exertion verv cxsiJv 
fatigued and showed a slight but generalized edema Between these attneks she went for 
periods longer than a vear witli nonnal sinus rhvtlim and without disturbance other tlinn 
slight fatigue and breathlessness on exertion Fxaniiintion sliowed nnl\ moderate 
evidence of ciroulatorv disease except for the periods of heart blork Tht pcriphenil 
arteries were only moderately sclerosed though the blood pressure w is const intlv clev ited 
the svstolu varying between IfS uid 34 a and tbc diastolic between 100 and ‘!0 The 
hcirt itself was no more than slightly enlargvd the left bise being 1- cm iiid tlic Tight 
3 (111 md the poststerii il dullness 6,/ cm AiiscuUition revealed < nlv a svstolu apu d 
murmur At the apices of both lungs there was an old inactive tuberculous procuss 

From the DivI Ion of CartlloloR of the l^borator} Pbllndclpna General IIo pitnl nn 1 
tbc Pepper Laboratory and Me Heal Dtvl Ion of the 1 nivtr Ity Ho i Ital 
Reccheil for jiibllcatlon September 19 8 
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Tlio niitc itt icVs of luiilblotk Ais\ppc”e>> sjMoit iiaousU iftci IiiMug 1 istnf 
% iiious lengths of tune uji to tno months In the fourth itt itk (Ionnir\, IhJT) she is 
gnon h ininn ihloriclc for the first time iiul left the hospit il iftcr ton ilijs with i uorinil 
sinus rhsthin on i iniintcninu dose of JO ni^ twioc d iiU On this sht continued to li i\c a 
normal sinus rhjthm with the exception of some brief iiciiods of J 1 block, listing for onl} 
a few minutes or, at most, hoiiis until eight months aftei her list diselnigo from the 
hospital when she dec eloped complete AV hcait block which contimied until her death in 
December, 1927 

During this last peiiod of heart block, while still under the care of one of us in her 
home, the dose of barinm chloride was increased to 20 mg four times i daj After 
three days this resulted in the appearance of a \erj disturbed \entrieular rhythm, which, 
watliout an electrocardiogram, was interpreted as being due to short paroxynis of lentricular 
taclijcardia and led to the discontinuance of the drug On December 5, 1927, after 
hospitalization had been instituted, the drug was again begun in a dosage of 20 mg four 
times a daj and continued for four dais It was then discontinued because of the return 
of frequent short periods of a lerj disturbed and irregular ventricular taclncardia (Fig 2) 
The disturbance was present in about the same degree on the day after the drug was dis 
continued On the second day occasional isolated extrasi stoles were still noted, though 
no runs were present Almost exactly seventy two hours after the barium was discontinued, 
the patient died very suddenh Two hours before death the pulse rate was 3G and its 
rhythm regular 

ELECTROCARDIOGRAAIS 

Fag 1 shows the thiee customaiy leads of an electa ocaidioga am taken the 
day befoae baaaum chloaide was begun This tiacing shons complete A-V 
block Avath a usually regulaa adaot'entraculaa ahjthm of appaoxamateh 28 beats 
pea manute 

Depaessaous of the t'eiatracular rate occuraed quate faequenth, brangang 
the aate down to 16 beats per manute foa a few cj cles These alaamang depres- 
saons of rate suggested the lakehhood of the occurreaace of peraods of yentracu- 
laa standstall avath accompanyang Stokes-Adams seazuaes These neyer oc- 
cuaaed (uaaless hea sudden death was the result of such an attack), hut the 
feaa of them yvas one factor that led us to use baaaum chloaide 

Aftea baaaum chloaade had been exhibated foa tweaatj'-foua houas, the 
alaamanglj long pauses between A^entracular heats became more faequeiat, and 
eyeu the aegulaa and anore domanant ventracular aate became sloA\ea, heang 28 
befoae and 25 aftea twenty-foui houas of baaaum theaapj The auracular late 
became quackened froan 78 to 91 after baraum We do not aegaad the change 
on eathea the auaaculaa or yentraculaa aate as heang a baaaum ettect but aather 
as a coancadenee 

The first three straps of Fag 2 aie the customaay thiee leads taken aftei 
forty-eight hours of barium They slioiv the auiicular late quickened to 126 
and the dominant Aentiiculai rate inci eased to 30, Avhieh is slightly higher 
than the prebarium late, though theie are still periods in Avhicli the lattei be- 
comes quite slow It also shows single Aentiiculai e\ti asystoles coupled with 
pieceding supiayentiicular impulses 

Fig 2, lower three strips, shows the electiocaidiogiam taken aftei 220 mg 
of barium chloaide had been given in mnety-six hours It shows the idioven- 
tricular ihythm heing faequently inteimpted hj runs of as manv as seven 
ventricular extiasA stoles ocemring at a rate of appi oximately 210 pei minute 
These beats, while apparently originating at the same focus, are quite iriegu- 
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lai lu then occuiieiice and soineiihat so in then shajie It one counts the 
ectopic beats, the a^elage Aentricnlai late is consideiably nioie rapid than 
befoie baiiuin nas begun The nuinbei of eftective centiiculai contractions, 
liOAveA'er, nas only 25 during this distuibance, iiheieas it was 35 befoie, and 
individual pauses betivcen successive A'entiiculai beats aie quite as long as 
befoie bariuiu Avas begun This disturbance, near as it is to A'entiicular tibiil- 
lation, Ave legaided as an uiitoAvaid effect ot baiium ehloiide and caused us 
to discontinue the diug 

A tiacing, not presented, taken on the daj attei the drug Avas discon- 
tinued showed the same distuibance though the luns A\eie not so long iioi of 
such fiequent occuiience On the second daA after the barium Aias stopped, 
no tiacings weie obtained but clinically isolated single A'entiiciilai extiasjs- 
toles AAere noted The sudden death of the patient eaih in the morning of the 
third day after discontinuance of barium, prevented our detei mining hoAV long 
the extrasA'stolic distuibance Aiould continue after the baiium had been 
stopped 

DISCUSSION 

Lewis'" has stated that one is lustified in denoting luns of as many as six 
rapid ectopic Aentiiculai beats as Aentiicular paioxysmal tachycardia In oui 
case runs of as manj as seven ectopic beats AAere noted The distuibance, 
therefore, can be called A'entiiculai paroxAsmal tachycardia oi, at least, poten- 
tial tachAcardia We do not belieAe that the sudden death of the patient Avas 
the lesult of this distuibance as the lattei A\as definitely Aianing We feel, 
lioAieAer, that the occuiience ot this distuibance on a lelatuelv small dosage 
of barium chloride is woith a Aiaining against giving the ding to the point of 
causing this potentialh serious disturbance 

The distuibance in ventiiculai rlntlim lesulted fiom a dose of only 20 mg 
three or four times a daA for four daAS — a total dosage of onlj 220 mg oA'er a 
period of four daj s This dosage is small, as the drug has been gn en by some of 
those Avho haA'c lepoited upon it Ileiimann and Ashman used a dosage as 
high as 50 mg eveiy four houis foi six doses per day for one week, Avithout 
its having caused auA seiious distuibance in ventiicular ihjthm The results 
that Ave liaAe noted as well as those of Stiouss and Myei, make us feel that 
barium chloride is not a drug to be giA'en in cAeii modeiate amounts Avitliout 
lareful obseriation 

In spite of the incieascd iiiitabilitA of the Aentiicle that lesulted fioni 
baiium, theie still continue to be long pauses betiieen suecessiAe Aentiiculai 
beats, and the actual effectne Aentiiculai late was slowei In otliei Avords, in 
0111 case barium irdueed a potentialh seiious distuibance iii iliAthm without 
remoAung the threat of Aentriculai standstill, oi impioAing the circulation 

Elimination of barium is apparenth lathei slow In oui ease isolated 
extrasA stoles continued to be noted cliiiicalh foitA -eight hours aftei the drug 
AAas discontinued 

l ONCLUSIONS 

A ease is lepoited which duiiiig six Acais of qbseiAation had foni attacks 
of complete A-V lieait-bloek lasting foi AaiAing lengths of time up to two 
months Dining the thud attack baiium cliloiide inaA liaAe been a factor in 
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reatoniif, tJie sinus ihjthin and the oustt ot complete blocl apHin 

for eight montlis 

Duiing the fouifli ittacl ot complete block ^\Iuch lasted foui months and 
ended in death, barium cliloiide faded to incieise the effectue ventricular 
rate in doses of 20 mg four times i dav foi four dajs 

This dosage of tlie diu^ biought on a maikcd evti as\ stohe distuibaiice 
with frequent short inns of i ipid ventnculai tachvcaidii Ihc sime disturb 
ance in tlie case of Strouss and Lher is icfeired to 

The distuibince is icported because we re^^aid it as potenti ilh seiious 
and an untoward lesult of banum chloiidc and because the drug pievioush 
has been legarded as harmless in much larger doses than were requued to 
bring about the distuibance in this and the othei leportcd case 
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KEGARDING THE EFFECT Oh hPINEPHRIN UPON THE T WAVE 
OF THE ELECTROCARDIOGRAJI 


Harold L Otto MD • New \okk 


^ I ‘HE action of epinephim upon the form of the Twnve of the a'^i il electro 
cardiogram in the dog is constant when the vagi neives aie sectioned The 
first effect is a negative influence upon the T viave v\hich occupies the earh part 
of the leaction usuallj before the greatest increase in the rate has occuired 
It passes rapidlv into the second stage of the effect a positive influence upon 
the T wave v^liich peisists dunn^, the time the heart inte is increased (Fig 
1 ) An after effect of tlie action of cpmcphrin is often picsent reappeai 
ance of a negative influence upon the Twave vihich tlien slowJv letunis to 
its original form The piimaij negative influence upon the 1 wave persists 
when the dru^ is injected directh into aiiv of the cardiac clumbers If, 
liowevei the drug is injected m a mannoi which diiccts its distiibution to 
the peripheral circulation before it arrives at tlie hcait ic into tlie aoita 
the first or negative effect upon the Twave is not present, and the Twave 
changes begin with the positive influence' (Fig 2 ) 

From tlie I>abo^ato^^ of Pli>afolog> Pacult\ of vredicine Parln 

Received for publication August 0 19 8 

The experiments were upon 5 doe<* under chloretone narcosis artificial respiration \aeu 
nerve section and opened thoiax. The epinephrln wo unlformtv Introduced Into the blood 
Ktrenni In doaei of 0 1 c c ptr 10 kllogTiiins and illUit kI to i c with saline solution I Icctro 
cardioemms usinp the nxlal lend (R\ — L.L) wer tnk n at frequent IntcrvnH lurlnp th 
reaction The total trials of the drug numbered twcntl 
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IMS’ 1 — Axial (RA — LL) olocti ocai (lIoRrani Time In Ilftlcth coiuls a Tlie nojmal ciino h r d, e SuccohhKo oRcti ocardlo- 
f,ianiH of the tachjcuutla fol!o\\lnK the ailmlnlsti ation of cplmpliiln Into tho supciloi \tna ca\a 

-3 — HaojD anJnjaJ // The nojmjiJ cm\L />, c // J Jt cti ot inlio;,) ajj)M of U )0 tat))\ cai ilJa folJowh);, t})L atlmJnJstratloj) of the 
cpliupliiin b> ^^a^ of the. aich of tlic loitti 
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bmcc the tllcti oE tin, idiLinliii is tlio snjtic ulictlici the pnliuonu> ui 
cult IS first exposed to flu diu^ oi tins is molded 1)^ it info one oi 

the Icttciidiac cliainbois tin initial lH^ltnl^^ of tin T \\ nc ciniiot be due 
to tlic action oi tlie diu^ upon the (lulociidifll liiiiiit, oi the iiplit ^clltllelc oi 
its Puilinje tissue noi to an action it iinn Iia^e upon tiie pulmonaij capil 
lanes oi lung tissues (le to a cUiiugecl pitssiue m tlie pulmona^^ eiicuit) 
biiicc this pieliminai} nifliunce upon the 1 u ne does not occui ulien the 
injection is lunde into the aoiti, it is in all ploblblllt^ related to the carliei 
entrj o£ the adicnalin into the coioinn eacidition, ami theiefore the nCcfi 
tne influence oi the epincphiin upon the '1 ua\e of tlic axial elcctrocaidio 
giain IS a direct caiduc effect of the diu^ ulieieas the positi\e influence is an 
effect uhieh la indiiceth jnoduced b\ its peiiphenl action This does not 
lioueici, suggest that epinephiin lias a dnect action upon the heart distinct 
from that \\luch oceuis tliiough the acccleratoi ner\e endings Tlic absence 
of the initial effect upon tlic T waie is simph due to the sudden increase of 
the blood pressure follouiiig the intense constriction at the periphcri uhieh 
tends to olc^ntc the T ua\( and mnsl the uiersc effect 
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The luea concenti ation test uas cained out as aheady desciibed The 
tests were made m the moiiiiug and the patients weie allowed no food and lit- 
tle fluid after the preceding evening meal 

Blood dote) iinnations \\ ere made in the loutine inannei Nonpiotem iiitio 
gen was consideied normal up to 35 mg , urea nitiogen up to 15 mg , cieatiniiie, 
2 5 mg , and niic acid, 4 5 mg per 100 c c of blood 

Results of the examination of these 56 patients aie given in detail in 
Table I and summarized in Table II 

ANABASIS or RESULTS 

U>inahji>is — Albumin oi casts in the mine indicated the possible presence 
of lenal disease in 60 per cent of the cases 

U)ea Concent) ation and Phenohulplioneplithalcin Tcbts — Concentiation of 
urea was belon normal in 60 per cent of the cases, while phenolsulphonephtha- 
lein was 40 per cent or less m 62 5 pei cent of the eases and 45 per cent in 12 5 
per cent Of 17 cases of eailj^ or subacute nephritis (Table I, Groups 2 (b), 
and 4) the urea concentration test indicated the presence of disease in 16, 
while phenolsulphonephthaleni excietion nas abnoimal m only 10 In other 
woids, phenolsulphonephthaleni exrretion vas noimal in 7 patients nho had 
othei evidence of renal disease 

On the other hand, of 20 patients nith piedominatnig symptoms and signs 
of heart disease (Table I, Groups 2 (c), 2 (e), and 3) phenolsulphonephthalein 
excretion nas 40 pei cent oi less ni 15 and 45 pei cent in 3 more, nliile uiea 
concentiation vas below noiinal in only 9 individuals Eleven patients with 
pronounced caidiac symptoms and much edema, but with little oi no lenal 
impairment, as indicated by normal urea concentiation and negative iiiiiie and 
blood flndmgs, showed a phenolsulphonephthalein excretion of 45 per cent or 
less It appears that in many cases of cardiac disease nitli edema phenolsul- 
phonephthalein excretion is a pooi test of lenal function, as in such cases the 
absorption of the dye b> the peripheral ciiculation is gieatly impaiied Tins is 
in haimony vith the expeiience of Chiistian and OTIaie, who state that in 
cardiac passne congestion jihenolsulphonephthalein excretion maj" be model 
atelv low nithout any leal kidney disease 

Nonp)otcm Nit)ocjcn and U)ea Nit) agon — In oiih 23 pei cent of the pa- 
tients vas theie even slight abnoimality of noiiprotein mtiogen, while urea 
nitrogen nas abo\e normal in 43 per cent This is consistent with the state- 
ment of othei observers that an increase of the chemical constituents of the 
blood IS a late sign of leiial disease 

Cieatininc and U)ic Acid — Cieatiiiine nas aboie normal in only 1 patient, 
Avhile uric acid n as above 4 5 mg m 16 cases , 3 of these shon ed no other evi- 
dence of renal disease, nhile 4 had definite nephritis vith normal nonpiotem 
nitrogen and iiiea mtiogen 

Retuinmg to the ciuestion of the value of the uiea concentiation test as a 
quantitative indicatoi of lenal function, it may be said that calcnlations de- 
vised to allow for the i elation of amount of uiine voided (Chait I) and coiicen- 
tiation of uiea prior to the test (Chart II)) to maximum uiea concentiation have 
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1 — Axial (RA — LL*) elo»ctrocaullofirram Time In fiftieth ‘^cconUs « Tlie noi mal cune If c d, c Succe£>‘?I\G clectrocarclfo- 
giiini'* of the tachjcaidia follo\\Infe the admlnlstiatlon of cplnephiin into the superloi ^ena ca\ i 

Fig 2 — ^Tho sanio animal ct The noimal cune bed 1 Uctioc udloeiama of the tach>caulla follo\\ins the administration of the 
epinepnrin b\ of the irch of tlie mi ta 
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AEncLcin kcoicIs cxLtllent ustilts luth flic iiici coiiceiitiatioii test iii a 
icries of inoio tiuin 10,0n0 cases Kabiiin-witdi likewise upoits ^.oocl losnith 
} owen/ in a coinpai itnc stird\ of a iijoiis uii il Jiincfioji tests concJiidcd tli it 
the luca test A\as inoic delicate tliiii the phcnolsulpliouejilithalciii test and 
found it eoiiesponding bettei with the da\ ni^ht mine \olmnc latio and 
specific graMtj , winch CJinstian and O llaic^ considei the most delicate test 
of all, than did the phenolsulphonephtlnlem test oi blood niea nitiogen In 
spite of these faaorable lepoits the test has not been gencialh adopted in 
America Foi this reason it has bicii thought worth while to determine the 
•value of tins test as compared paiticulaih, with the wideh used phenolsul 
phonephthalein test Some obsei\ations on the relation of these two tests 
have been leported briefly elsewfioie* The lesults of renal function tests m 
49 liealtln students and 56 hospital patients aie here considered 

henUj function in iiealtiit individuals 

Methods — All the students ovaniined were in good health, and iuinal 3 sjs 
was negative in each case Tests were made in the afteinoon one or more 
houis aftci a light lunch 
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IJica Ooiu cni) ation Jist — Minds weii somewhat lestiietcd for two hours 
prioi to the oiviug ot uiea as well as dining the test In order to determine 
the conceutiatiou of urea in lume uinhi normal conditions the urea concentia 


tion of specimens voided just befoie the administiation of urea was deter 
mined At one houi and two hours following the ingestion of 15 gm of urea 
dissolved in 100 c c of w ater, urine was collected, its qunntitv measured, and 
the urea concentntion determined bj Hacljcan s technic Uiine specimens of 
more than 120 c c were discarded 

Phenohulphoncphihalcm Test -A phenolsulphonephthahin test was cai 
ued out on each student within a few davs of the time of pe.forming the urea 
concentration test The dve was injected intiavenoush in all cases and the 
rolors matched without the aid of a colonraetci 


ForU mne students ue>e exaramed Hax.mum u.ea conce.itiatiOM taned 
Item 24 per cent to 44 pel cent tl.e aiera^c being 3 22 per cent In onlv 2 
instances nas the urea concentration sliglitli belon (2 40 per cent md 2 4 per 



LABORATORY METHODS 

A STUDY OP THE NATUEE OP THE UREA CONCENTRATION TEST 
AND ITS YALT’E AS A TEST OP RENAL PUNCTION" 

B\ H M WiNTKOBE, B A , M D , B Sc (ilco ), New Orleans, La 

I N 1920 jMacLean and de Wesselow^ intioduced a simple test of lenal function 
based on the i espouse of the ladneys to the ingestion of a definite quantity 
of uiea The concentiation of urea in two uiii e specimens, colleeted at houih 
intervals aftei the taking of uiea, is determined by a chemieal method lequir- 
ing only tuo minutes in its peiformanee, and of such a simple natuie that the 
method is as leadilj^ aiailable to the country practitionei as foi the internist 
uith elaboidte laboiatoi}' facilities at his disposal 

Besides its simplicity maiij’^ theoietical advantages mai be adduced in 
favoi of such a test as an indicatoi of lenal function Uiea is a noimal end- 
pi oduct of protein metabolism, and its excretion bj" the kiduec is one of the 
impoitant functions of that oigan Following administiation, uiea undergoes 
no chemical change and noimall 5 ’- its late of excietion is lapid and is governed 
by its concentiation in the blood = Conceivably the rate of absoiptioii of uiea 
fiom the alimentaij tiact may be delated Howevei, Haiiisou® found normal 
results in 7 cases of gasti omtestmal disease MoieoAei, in cases of impaired 
eiiculatiou, as fiom lieait failuie, absoiption fiom the alimentaiv tract is un- 
doubtedly bettei than fiom the peiiphen A gieat deal of woik must be done 
by the kidney in eliminating uiea and, as RabinowitclP points out, the gieatei 
the degiee of concentiation, the gieatei the woik pei giam By the ingestion 
of urea, then, the actual capacity ot the kidnec to do additional work is 
measuied 

Poi the estimation of uiea, JlacLean desciibes a simple appaiatus made 
with a giaduated burette, a bottle, a bell-shaped vessel, and some rubber 
tubing Sodium Inpobiomite is used foi the libeiation ot nitiogen fiom the 
uiine, and a table showing the percentage of uiea equivalent to cubic centi- 
meteis of nitiogen evolved, is given This appaiatus I have found to be 
moie aeciuate and easier to manipulate than the more eommonly used Doremus 
ureometei 

The Inpobiomite method of estimating uiea, although not perfectly accu- 
rate, IS neiei tireless exact enough foi oi dinar j clinical yvoik Haiiison,'* in- 
ymstigating the effect of piotemiiiia on the uiea concentration leading, found 
that as much as 2 per cent of albumin made no appieciable difference Ordinary 
degrees of hematuiia, also, had no influence on the test Ilaiiison gives a sini- 
j)le method of lemoying piotein from the mine which can be used yyhen laige 
quantities of albumin are piesent 

•Fiom the Department of Medicine Tulane UnheislU School of Medicine and the Char- 
it\ Hospital New Orleans 

Recehed foi publication August 24 1928 
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Chart I IS au attempt to dcteiinme the value of the urea concentration test 
as a quantitatne indicator of renal function The results of all the phenol 
sulphoncphthalem deteiminatioiis ha'xe been arianged in descending ordei, 
and, in this order, the phenolsulphonephthalcm percentage and corresponding 
maximum urea concentration in each case are plotted It is apparent that the 
luo curies do not coincide as thci should if thej ucre both quantitative indi 
cators of the cxcietori pouir of the hidneis 

In the same chart the amount of urine in uhich the concentration of 
urea was measured is plotted in itlition to the coiicsponding uiea concen 
tration It appears from this chut that quantit\ of urine has a definite lela 
tioiiship to coneentiation of urea couccntiation being high uheii the amount 
of urine is lou and aicc '\ersa Macljoan’s instructions that urine samples of 
120 cc or more should be discarded recognize this influence of "volume on 
concentration of urea Judging b\ the variation apparent when even quanti 
ties of less than 120 c c are considered one is led to doubt tlie value of the 
urea concentration test as a quaniifahic indieatoi of lenal function It must 
bo remembered, howcvci that such a conclusion is based on the hvpothesis that 
phenolsulphonephthalein excretion indicates quantitativ eh the excretory 


power of the kidnevs 

Anotlier fnctoi which mflm necs the maximum urea concentration of urine 
following the ingestion o£ urei is the imouut of lueo normnllj being cxoieted 
hi the indiiidual We haie -ilrendi seen that this amount laiies a good deal 
from indi\idual to indnidnal Some idea of the relationship of these two 
figures maj be gamed hi deteiminiu„ the urea coneentiation in urine just 
prior to the ingestion of urea In Chart II the normal urea concentration of the 
urine of 38 students is plotted in lelatioii to the urea concentration two hours 
following the ingestion of lo gm of uiea The two curies appear to coincide, 


although somewhat in egularh , , , , i _ 

To sum up, then both the urea conceutration and phenolsulphonephthalem 
tests were faiilj consistent m indicating a healthy state of tlie kidnejs m 
healthy students As quantitafne ind.catois of the excretoij power of fte 
hidnevs, howei er, the tw o tests did not agree The maximum urea coiicen 

* -I i. 1 to the nuaiititv of urine in whicii it is 

tion leading appears to be i elated to im- u 

, , n ^ T 1 fr, ti.p Amount of urea noimallj being excicted b\ 

cxcicted and peihaps, al&o to the amount ui 


the individual 


riTNCTION TESTS IN 50 PV.TILNTS 

COMPARISON or RLNVL rUNt llurM 

T T . -1 * « +Wo ,piatixe value of the Uiea coneentiation test 111 

In oidei^ to determine ' the importance of the obserra 

the detection of disease, as well * suspected of haring some form of 

tions just noted, 56 chnic and ward P ^^ pUenolsulphonephthalein and at 

kidner disease " J„ed out on each and blood chem.strj 

least one urea concentration test were ca 

determmations were made on the moioi W 

The plicnohnJplumephthalnv \ ,1 excretion of 40 

students hut the dre was jefimteh abnoinml while deter 

per cent ot the dj c oi ® j 50 pel cent were considered border 

minTtions langiug between this figure 
bne 
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cent) tlic gencialh accepted noiinal (2 5 ini cent) Conccntiatiou oi luea in 
the tiiinc pilot to the giMiig ol lUca lancd liom 0 (> pci cent to 3 4 iiei cent 
with ail aiciagc o4 149 pei cent In Fig 3 tlic iiefincnc> dibtiihiitioii ot tbest 
findings is slioMii, and the eilect ot tlie administiation ol iiiea on tlie iiiea con- 
centiation of the mine indicated 



Chart I — Relation of phthal^ln excretion to maximum xnea conccnti atlon of mine following 
ingestion of 15 gm of urea Relation of amount of mine to urea concentration 



Chart 11 — Relation of urea concentration two houis following Ingestion of 15 gni urea to uiea 

concent! ation of urine prior to test 


Plienolsulphonephtlialein excietion laiied fiom 43 jiei cent to 82 5 per 
cent with an aveiage of 66 3 per cent Fig 2 shoAvs the fiequeney distribution 
of these findings It aaiU be seen that the phenolsulphonephtlialein reading 
Avas beloAv 50 per cent in 3 instances (49, 47, 43 per cent, i espectweljO 


TIIL ^ATUI[E 01 TIIL URLA CONCLSTIIATIOV TtbT S')! 

Chart I IS an attempt to detoiiainc the value of the urea concentration test 
as a quantitative indicator of renal function The results of all the phenol 
siilphoiiephthalein deteiminntions have been arranged in descending order, 
and, in this order, the plienoisulplioneplitlmlein percentage and corresponding 
iiiaximum urea concentration in each case arc plotted It is apparent tint the 
tiro curies do not coincide as the} should if thev ireic both quantitative indi 
ovtors of the excrctori poner of the kidneis 

In the same chart, the amount of urine in nhich the concentration of 
urea iias measured is plotted in i elation to the con cspondiiig urea conceii 
fiatioii It appears fiom this clinit that qiniititv of urine has a definite rela 
fionship to concentivfioii of urea, concentration being high iiheii the amount 
of uimc IS Ion and Ticc veisa '\IacLean s instiuetions tint mine samples of 
120 CO 01 more should be discarded recognize this influence of volume on 
concentration of urea Judging bv tbe variation apparent when even quanti 
ties of less than 120 co are considered one is led to doubt the value of the 
urea conccnfratioii test is a tjiiaufifaliie indicatoi of renal function It must 
be remembered, hoiievci that such n conclusion is based on the hvpotliesis that 
plienolsuiphonephthaiein excretion indicates quantitative!} the excretory 
pon er of the hidncv s 

Aiiothei faotoi vihich infliiimes the maximum urea concentiation of mine 
folloiung tho ingestion of iirci is the amount of luea norinall} being exoieted 
bv the individual We have alieuli seen that this amount vanes a good deal 
flora individual to individual Some idea of the relationship of these two 
figures ma} bo gamed bi deteimimiic the urea concentration in urine }ust 
prioi to the ingestion of urea In (.hart II the normal mea concentration of the 
uiinc ot 38 students is plotted m relation to the urea concentration tiio houis 
folloiimg the ingestion of 15 pm ot urea The two curves appear to coincide, 
although somenliat iriegularh 

To sura up, then both the uiea concentration and phenolsulphonephthalcm 
tests were fairl} consistent m indicating a health} state of the kidne}B m 49 
health} students As quantitative indicltors of the excretor} poner of the 
I idne}s however the two tests did not agree The maximum urea concentra 
tion leading appeals to he lelitid to the qiimititi ot urine in iihich it is 
(\cicted and peihaps also, to the aiiioimt of urea normal!} being excreted b} 
the mdnidual 

COMPARISON OF RUN in FIN I TION TESTS IN 5G PATIENTS 
In oulei to deteinuue the lelatnc value of the mea concentration test m 
the detection of disease as iiell as to discover the importance of the ohserva 
tioiib }iist noted, 56 clime and ward patients suspected of having some form of 
kidiiei disease were examined Urimlvsis phenolsulphonephthalein and at 
least one urea concentration test were coined out on cacli and blond chemistr} 
determinations were made on tho niaioiiti 

The phenoUulphnnvphtlutlcin test was tinned out ns m the case of the 
students but the die was inpcted mti mmsiiihuh A total ixcrction of 40 
per cent of tin die oi less was coiisideied dthmteh nbnoimal while deter 
mmations laiigmg between tins figure and oO pei cent were considered border 
hue 
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The ui ea concent) aiion test was caiiiecl out as alieadj'^ desciibed The 
tests Aveie made in the morning and the patients weie allowed no food and lit- 
tle fluid after the pieceding evening meal 

Blood detet minations weie made in the routine maniiei Nonpiotein iiitio 
gen as consideied noimal up to 35 mg , uiea nitiogen up to 15 mg , cieatininc, 
2 5 mg , and uiic acid, 4 5 mg pei 100 c c of blood 

Results of the examination of these 56 patients aie given in detail in 
Table I and summaii/ed in Table II 

ANABASIS 01 RESULTS 

U)inahji,is — Albumin oi casts in the mine indicated the possible piesence 
of lenal disease in 60 per cent ot the cases 

Uiea Concent) atwn and Phcnolsulplioncplithalcm Tests — Concentiation of 
iiiea vas belov noimal in 60 pei cent of the eases, while phenolsiilphonephtha- 
lein was 40 per cent or less in 62 5 pei cent of the cases and 45 pei cent in 12 5 
per cent Of 17 eases of early or subacute nepliiitis (Table I, Groups 2 (b), 
and 4) the uiea concentration test indicated the piesence of disease in 16, 
while phenolsulphonephthalein excietion nas abnoimal in only 10 In other 
voids, phenolsulphonephthalein excietion vas normal in 7 patients who had 
other evidence of renal disease 

On the other hand, of 20 patients vith picdominating symptoms and signs 
of heart disease (Table I, Gioups 2 (c), 2 (e), and 3) phenolsulphonephtlialem 
excretion svas 40 per cent oi less in 15 and 45 per cent in 3 more, vhile urea 
concentiation vas below normal in only 9 individuals Eleven patients wntli 
pronounced cardiac symptoms and much edema, but wutli little or no renal 
impaiiment, as indicated bv normal urea concentiation and negative urine and 
blood findings, showed a phenolsulphonephthalein excietion of 45 pei cent oi 
less It appears that in manv cases of cardiac disease with edema phenolsul- 
phonephthalein excretion is a poor test of renal function, as in such cases the 
absorption of the dye bi the peripheral circulation is greatly impaired This is 
in harnionv with the expeiience of Christian and OTIaie,' wdio state that in 
cardiac passive congestion phenolsulphonephthalein excietion may be inodei- 
ateh low' w ithout any i eal kidney disease 

Bonpiotcm N)t)ogcn and TJiea Nitiorjcn — In onh 23 per cent of the pa- 
tients w'as theie e\en slight abuoiniality of nonprotein nitiogen, wdule urea 
nitrogen wms aboie noimal in 43 per cent This is consistent with the state- 
ment of other obseiiers that an increase of the chemical constituents of the 
blood IS a late sign of renal disease 

Creatimnc and U)ic Acid — Creatinine was aboie normal in onlj 1 patient, 
while uiie acid was above 4 5 mg in 16 cases, 3 of these show'ed no other evi- 
dence of leual disease, while 4 had definite nephritis with normal nonpiotein 
nitiogen and uiea nitiogen 

Retuimng to the question of the A'alue of the mea concentiation test as a 
quantitative indicatoi of renal function it may be said that ealeiilations de- 
vised to allow foi the lelation of amount of iiiine voided (Chart I) and concen- 
tiation of uiea pnoi to the test (Chart II)) to inaMinuni uiea concentiation have 
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failed to impro\e the siguificaiice of the test The most obMOus solution to the 
hvpothetical failuie of the urea conceiitratioii test as a quantitative indicator 
of renal function, considered in tlie discussion of Cliaits I ind II is the calcu 
lation of the total amount of uiea evcicted in two houis This nas done in 
49 students and found to range from 2 2 gm to 5 2 gm uith an a\erage of 3 9 
gm Patients sufteiing from itiious giades of nephritis excreted from 0 5 gm 
to 3 8 gm In cases of scveie renal damage, total uiea excretion uas -Nerj low, 
but 111 modeiate degiecs of nephiilis total mca excretion often gieatl} ex 
ceeded the louei limits of noiinal obsciied m students It appeals, then, that 
it IS the concentiating pouei of the lidiic}, lathei than the amount of uiea 
excieted, that is fiist affected m nephutis 

A tiue conception ol the lalue of the uiea eonceutiation test as a quaiiti 
tntne indicator of renal function can oul> be gained bj following the piogress 
of a laige numbei of cases with icpeated tests As this was done in onl> t 
lolatnely few cases, no moie can liere be said than that the uiea coneentia 
tioii test sho'\\ed some i elation to the degree of renal impainnent Jones and 
Cantaroi\° suggest that the percentage ^anat^on between urea concen 
tration prior to the test and uiea eonceutiation following ingestion of urea 
IS more significant of renal dTmnge than maximum urea concentration alone 
Judging bj the data for the 56 patients here reported, however, little addi 
tioual information is to be gnniod h\ the detailed calculation of percentage 
aariation 

Co7ichision$ — Power of concentration appears to be a definite function of 
the kidnej and one which is earlj in\oUcd in the damage pioduced by uephii 
tis Thus, most obseners agiee that the earliest sign of hidnej damage as 
shoMn b> laboiatory tests is an mciease of the \olume of the night urine and 
a decrease in its specific gravity or, in othei nords, a decrease in its concen 
tration MacLean's test measuies the concentrating power of the kidney in 
lesponse to a definite stimulus bj a method uhicli is c\en more simple than 
that necessary for the carrying out of the %arious nater concentration tests, 
and in both theorj and practice is a valuable test of lenal function Wliere 
there is congestue cardiac failure, the urea concentration test probablj gi\es 
a moie correct conception of the functional stole of tlie Lidnejs than does the 
pheiiolsulphonephthalein test As Rabiiiouitch points out^" no single test 
gnes a complete and uniform idea of renal function and %aiious tjpes of 
nephritis sho^\ -saried responses to each test The urea concentration test is as 
important in the detection of renal disease as is the nideh used phenolsul 
phonephtlnlem test, and because of its simplicit-s m pn^tleulnrl^ ■valuable for 
the pli\sicnii mth few laboiator-v facilities 

SUMM VR\ 

1 Urea concentiation and plicnolsulphoncphtlialein tests in 49 health) 
individuals are compaied and the lalut of these tests as well as of iirinaUses 
and blood cliemistrv determinations is coiisideied in 5G patients 

2 The nature of the urea concentiation test and tlic relation of maximum 
urea concentration to total urine -volume and to urea concentration of urine 
prioi to the ingestion of urea are examined 
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2V4IIi\0 nitrogen determination in BACTERIOLOGIC MEDIA'' 


B\ D A JIacPiierson and P P Brooks,! Chapel Hill, N C 


T N RECENT yeais the bacteriologist has lesoited to iiiiuute biochemical 
analyses m an attempt to facilitate the dilfeientiation of closely allied 
stiams The deteimination of ammo nitrogen has become a common pioce- 
duie m the study of protein metabolism by the bacteiia 

Sorensen’s formol titration,^ Van Slvke’s nitious acid method,- and the 
neiver coloiimetiic method of PoliiP have all been employed Because of its 
speed and lepoited aecuiacA the van Shke method has been most fiequenth 
chosen reeentl} 

Sei^eial iniestigators ha\e lepoited unsatisfactoiy lesults ivith the Van 
Sljke appaiatus as applied to bacteiiologic cultuie media The difficulty has 
been in obtaining consistent lesiilts on duplicate samples of the same media 

As has been pointed out by Damson,'* Stuiges and Rettger, and Wagnei, 
Dozier, and Mej er,® found it uecessaij to make seveial deteiminations by tins 
method before satisfactory checks could be obtained Damson* concluded 
that Van Slyke’s method yields A’^eiy irregulai lesults, and is unsatisfactoiy 
foi solutions loAv in anuno nitrogen De Bord’ abandoned the method upon 
finding as much as 18 pei cent yaiiation in a series of tests on steiile peptone 
solution 

In the couise of an investigation on the euzA’mes of the stieptococci bt 
one of us, the Van Rhke method vas adopted for the determination of piotein 
cleavage Despite gieat eaie in attention to all details of the pioeedure, satis- 
lactoiA checks could not be obtained One example amU suffice to illustrate 
the difficultA 

The medium tested vas steiile Mai infusion bioth adjusted to a Ph '< 6 
The Van Shke mieio appaiatus nas emploied, using a 2 cc sample and 
Pfanstiehl caprilic alcohol for the prevention of foaming Table I indicates 

♦From the Departments of Bacteriologj and Physiological Chemistia tJnhersIty of Noith 
Carolina Chapel Hill N C 

Recel\ecl for publication August 11 1928 
tAuled b^ the Rockefeller Giant for Research 
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the results in one eiipeument The amount of gas from the blank on the 
reagents has been deducted Temperature and pressure remained constant 
Ammonia uas not removed 

The results in Table I, repiesentative of many other such experiments, 
indicate the inconsistency we experienced with this method A maximum 
difference of 44 9 per cent betn een cheeks made it quite obvious that the 
method could not be used It seemed to us that with a method commonly 
rehed upon by bacteiiologists it would bo worth while to determine the reason 
for such inconstancy We desire, theiefore, to report onr findings regarding 
the leasons foi the inconstant results bv the A'^an Sljlte method, and a compan 
son of this method with those of Sorensen and Fohn as applied to bactenologie 
media 

t^blf I 


Van Slvkf Nitpoofn (ivlt, + ]NH ) m Sterile Veal Infusiox Broth 


S.VMPI-E 

1 OAS IN A.C 

1 AMINO N (+NH,) 

itO PEP 100 C C 

1 PER CEUT I>EVUTIOS PROM 
THE MEAN 

1 

1 1 87 

50 i>o 

, +26 3 



28 00 

' -30 0 

3 

139 1 

37 78 

! - 55 

4 

131 

32 80 

1 -17 7 

5 

ICS , 

5083 

! +27 0 


1 44 

40 00 



Upon examination of the liteiatuie we found a refeience to the impor 
tanee of the oaprv lie alcohol foam depressant m a papei bj Bock * In a foot 
note he calls attention to the necessity for purifying the caprylio alcohol 
An expeiiraout was undertaken to determine the relation of the capryhc 
alcohol to the discrepancy in our icsults Some of tlio Pfanstiehl eaprvUo 
altohol, which we had boon using was purified according to the method of 
Bock Since this process of puiification has not been brought sufficiently to 
the attention of bacteriologists we quote the procedure here The alcohol 
IS shaken tw lee (best in a separatory funnel) w ith a mixture of glacial acetic 
acid and NaNO solution (30 gm in 100 c c H^O) the acid and the nitrate 
being in the pioportion of 1 5 ” ‘ The alcohol is then washed with a little 
water two or tlnee times, transferied to a distilling flask, a very small frac 
tion of NaOH added and distilled under reduced pressure ' 

Table II show s the results of determinations with this purified Pfanstiehl 
capiylie alcohol ns compared with the impnrified Pfanstiehl and several other 
brands The deterinuintions weie made using the regular reagents, 2 co 


Table H 

VOLOIIE OF Gas FER CC CaFRXLIC AELOHOL, 0 760 HIT Fressobe 


rtrarriED 

[ UNPUHIFIED 

b AMPLE 

PFANSTIEHL ] 

PFANSTIEHL ] 

UEBCK 'S 

COLEil VN BELL | 

EAfiTilAV 

1 

I 0 1615 C C 

4 09 C c 1 

0 >00 c c 

0104 CC 

0 630 c c 

2 

1 0 176 c c 

4 44 CC 

0 -56 c c 

0 0*6 c c 

OajOO cc 

3 

0 ICC c P 1 


0 220 CC 

0114 cc 

0 622 c c 

4 


4 ^3 c c 1 

0 230 c c 

0 0S4 c c 

0 604 C.C 


! 01677 CC 



0 090 C.C 


Avcmfie 


4 / CC i 

0 2-’' c c 1 

0 094 c c 

' (! 613 c c 
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distilled M ater as the sample, and 0 5 c c of the capiylic alcohol in each case 
The figures indicate the Yoliime of gas derived per c c of alcohol, calculated 
to 0° C and 760 mm piessuie 

Fiom Table II it is evident that there is a wide vaiiation in the purity of 
commercial caprylic alcohols The sample used should he puiified if prelimi- 
nary tests indicate appreciable variation oi large amounts of gas 

The Bock® method of puiifieation yields an alcohol nhich gives consist- 
ently satisfactoiy checks on blank deteimiiiations It is fuither evident that 
in the Van Slyke pioeedure the amoimt of capniic alcohol must be accurately 
measured 

The effect of the shaking period on the volume of gas obtained from the 
purified caprylic alcohol was next determined The usual reagents were used 
plus 2 ce of water as the test material, uith and vithout the puiified alcohol 
Three minutes were allowed for absoiption, and the shaking interval vas 
varied Table III indicates the results 


Table III 

Effect of Shaking Tiiie on Volume op Gas in Blank Determinations 



REAGENTS PLUS 

1 REVQENTS PLUS 

SAMPLE 

2 C C H 0 , NO ALCOHOL 

2cc HO, 02cc 

PURIFIED ALCOHOL 


SHAKEN 5 MIN 

SHAKEN 5 JUN 

SHAKEN 10 MIN 

1 

0 09 0 c 

0 27 e e 

0 41 C C 

2 

Oil cc 

0 30 ec 

0 40 c C 

3 

0 13 cc 

0 26 c c 

0 39 c c 

4 

0 13 c c 



5 

0 10 c c 



6 

Oil ce 



Average 

0 11 c c 

0 28 cc 

0 40 c c 


Fiom the aboAe experiment it can be seen that a definite shaking period 
must be used in the test, and that it should be the same as that employed in 
the blank on the reagents It is also apparent that eien the puiified capiylic 
alcohol adds an important amount of gas to the total volume 

Having established the fact that satisfactory checks could be obtained 
Avith the purified alcohol on blank determinations, v e again applied the 
method to veal infusion bioth Table IV shows the results obtained on two 
different lots of sterile veal infusion bioth adjusted to Ph 7 6 Two c c of the 


Table IY 


Van Slyke Amino Nitrogen in Sterile Veil Infusion Broth 


SAMPLE 

1 BROTH NO 1 

1 BROTH NO 2 

MG PER 100 C C 

PER CENT DEVIATION ! 
FROM MEAN i 

MG PEE 100 C C 

PER CENT DEVIATION 
FROM MEAN 

1 

36 55 


39 20 

+0 9 

0 

38 50 


38 85 

0 0 

3 

41 00 



-1 6 

4 

40 50 


38 45 

-1 0 

5 

41 50 

+47 

39 35 

+13 

6 




-2 0 

7 




+1 6 

8 




+0 9 

Mean 

39 60 


1 38 85 ! 
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test sample and 02 cc purified caprjlic alcohol uere used, aDowinff a five 
minute shaking period followed b\ three minutes absorption Tlie fiee NH, 
was determined bj- the Foliii'* aciation method, and uas found to be 10 rag 
per 100 cc of broth This Tuiount has been deducted fiom the lesults in 
Table IV 

The data in Tabic IV lepresent the unscleeted results in successne deter 
minations It can be seen that these results are faiilv consistent, and uithin 
the evpenraental error in measuring such small quantities of gas 

A COMPARATI^B STUDY OF TBE ^ AN SD\h.E AND FOLIN METHODS FOR THE 
DETERMINATION OF THE \MIN0 NITROGEN IN CULTURE MEDIA 

While the data reported abo\e satisfied us that the Van Sljke method 
would give satisfactory results with certain precautions we thought it ad\is 
able to compare this method with the newer colorimetric one of Folin ^ 

Two samples of sterile 1 per cent Difco peptone water were examined b\ 
these two methods One was unadjusted, and the other buffered with phos 
phates to a Ph 7 6 Table VI indicates the results obtained Ammonia was 
not lemoned, since Nesslei ’s reagent failed to show any NH, present 


T\ble VI 

Amino Nitrooen (Plus NH N) in 1 Per Cent Peptone Water by Tan Slykb’s and 
Foun s Methods 


SAMPLE 

1 . 

■■HESBSl 



1 UNBUrPEBEP , 

1 SUPPEBED 

VAN SLTEB | 

POIilN 

VAN SLTKZ 

POLIN 

1 

G45 

4 74 

5 40 

4 63 

2 

5 95 

4 78 

5 50 

4 74 

3 

5 65 

4 C5 

5 20 

4 60 

4 



5 40 1 


5 



5 20 1 


Mean 

6 01 1 

4 "2 

5 35 1 

4 69 


An aveiage difference between the metliods of 214 pei cent for the un 
buffered and 12 6 per cent for the buffeied peptone water was larger than 
we anticipated The lad of agreement maj be explained bj the difficulty in 
measuring such small quantities of gas ns arc obtained fiom 2 c c samples of 
a medium low in ammo nitrogen 

In order to check the accuracj of the methods a definite known amount 
of ammo acid, gnmg a larger \oliimc of gas was added to the peptone water 
media Standard gljcine solutions wcie piepaied bj adding 2 5 mg of nitro 
gen in the form of gljcine to 50 cc portions of the buffered and unbuffered 
peptone water Using the aaluc 4 72 mg pei 100 c c peptone water and 4 69 
mg per 100 c c unbuffered peptoue water fiom Table VI as the ammo uitro 
gen content of the respective media the addition of 5 e c of standard gljcine 
solution (representing 5 rag ammo N ) to 100 c c of the media would give a 
calculated amiuo nitrogen content of 9 25 mg and 9 23 mg lespectivcl} The 
amount of ammo nitiogen actinllj determined experimentally b\ both metli 
ods IS indicated in Table VIT Nessler s reagent showed no present 
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Witli the added amount of ammo nitrogen the results aie very acceptable 
particularly by the Van Slyke method This would indicate that the eiior 
with the Van Slyke method in Table VI is laigely due to the small amount of 
gas measured 

The two methods weie now applied to the deteimination of amino nitio 
gen in two lots of veal infusion bioth The results of this comparison aie 
indicated in Table VTII 


Table VII 

DETTRillNATION OF KNOVN AUOCNTS OP AMINO NiTROGEN AdDED 10 PePIONE WATER 


SAMPLE ^ 

1 

MG PER 

100 CC 


1 UNBUFFERED PEPTONE PLUS CLVCINE ] 

1 BUFFERED PEPTONE PLUS GLVCINE 

1 VAN SL'iKE j 

1 FOLIN 1 

VAN SLYKE 

1 FOLlN 

1 



9 15 

1 9 15 

2 

9 75 

7 85 

9 30 

9 15 

3 

8 95 


9 30 

1 8 75 

Average 

9 30 

i 8 65 1 

9 24 

1 9 02 


TheoreticTl 9 25 9 23 


Table VllI 


NH -NHj Nitrogen in Veal Infusion Broth Mg per 100 c c 


SAMPLE 

BROm 

NO 1 

BROTH 

NO 2 

VAN slyke 
SHAKEN 5 MIN 

FOLIN 

V\N SLYKE 
SHAKEN 10 MIN 

FOLIN 

1 

34 60 

4130 

60 20 

59 7 

2 


40 25 

60 30 

58 8 

3 

36 20 




4 





5 

4415* 





•Shaken ten minutes 


The results in Table VIII fail to show as satisfactoiy agi cement between 
the methods as was obtained with the peptone water media The bioth was 
not freed from ammonia, but since this reacts with the leagents of both 
methods, it does not vitiate the results so fai as a compaiison is concerned 
As is indicated by Sample No 5 of Broth No 1 and the results with Broth No 2, 
a ten-minute shaking period in the Van Sljke method yields a larger amount 
of ammo nitiogen Furthermore, this amount agrees better with the lesults 
obtained by Pobn’s method If one uishes the actual amount of ammo nitro- 
gen present it is necessary to determine a sufBeient reaction time for the par- 
ticular medium For a simple compaiison of proteolysis at various time intei- 
vals, an arbitrary standard shaking period may be sufficient 

The two methods were now applied to the determination of ammo nitrogen 
in veal infusion broth cultures of hemolytic stieptococci One-half cubic cen- 
timeter of an eighteen-hour veal infusion broth cultuie was added to each of 
two flasks containing 50 c c sterile i eal infusion broth After twenty-four and 
forty-eight hours’ mcubation at 37° C , a flask was removed for ammo nitro- 
gen and ammonia deteiminations Stained smears established purity and 
growth In order to ascertain the effect upon the tuo methods of not lemov- 
ing the ammonia, determinations were made before and after the ammonia 
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was removed Ammonia vas deteinuued bj the aeiation method of Folin 
The ammo nitrogen determinations after removal of free ammonia nere made 
on samples following the aeration process They, tlierefoic, were saturated 
nith sodium chloride Table IX shons the collected data 

As 11111 be seen the icsults b\ the tno methods compaie well witli one an 
other So far as comparable results go the piesencc of free ammonia has lit 
tie effect It reacts equals with both metliods If one adds together the NH 
nitrogen obtained after remo-\ ai of the ammonia and the NH3 determined bj 
the aeration process, the result compares faiorabl^ with the NH NH3 nitro 
gen obtained either method before lemoial of the ammonia The thco 
retical error introduced bj utilizing the sample from the aeration process for 
the determination of NH nitrogen is negligible 

Table IX 


NH-'VII Nitrogen Content of Brotk CuLTirBEN Before antj After Bemo^ \l of Ammom\ 
Mq per. 100 c c 


MATERIAL I 

Control unincubited ! 

1 BEFORE REMOVAL OF NH 

\ 54 DR IseUBATJOtt 

f 48 ns INCUBATION 

' \ AN SEINE 1 
[ MI-NU 

FOUN 

Nil -NH 

v« 

AERATION 

VAN SLTKE 
NH-NIl 

rou\ 1 
Nii,-Nir 1 

Ml 

\FB VTION 


^^■ruialUl 

lOO 

89 

57 2 

46 8 1 

8 5 

Control incub 37 C | 

50 0 1 

5 

j7 

89 


48 4 

8 ; 

Culture Hemo No 2i 

0/ I 

CG6 

15 0 



14 9 

Culture No 827 I 

' 67 2 1 

1 67 0 i 

15 5 

C3 S 1 

' C 

8 1 

15 0 


1 AFTER REMOVAL OF Nil 

MATERIAL 

[ 24 im IKCUBATIOK 

1 48 HR INCUBATION 

1 V\K SLVKE 1 

1 roLiN 

i V\N SLIKE 

1 FOLIN 


1 NH 

1 


Nn 

MI 



NH 

Control uaiBCubntcd 1 





45 0 



42 2 

Control incub 37 C ! 

4/7 







4» 7 

Culture Homo No 2j 

fjo 




rr " 



51 '■ 

Culture No 827 1 

47 0 




,3 2 
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C03IPARIS0N^ OF THE VAV SLYKE, FOLIN AND SOIIRNSEN METHODS FOB MUNO 
MTROCEN DETERMINATION IN BACTERIOLOQIC 3IEDIV 

Since the Soionsen method* for the determination of ammo iiitrotcn has 
been cxtensnely used b\ bactciiologists m previous jears, we believed it 
worth while to compare it with the two newci methods In order that the 
formol titration should compare as favorablj as possible with the other two 
methods, we adopted for this titration the newer technic of Brown s” J-fethod 
‘ B ” 

The unselected successive results with the three methods on 1 eal infusion 
bioth and on 1 pei cent peptone water are shown in Tables X and XT Am 
moiua was remo-sed fiom the leil infusion b\ tieatment with pcrmutit ilic 
peptone water was buffered to Pii 7 b with phospJiates Xcssler s rtngciit 
failed to show aiipreciablo ammonia in this medium 

Tables X and XI show a mde \ariation in the results of the lluec meth 
ods The Folm method shows 16 8 per cent less ammo nitrogen than the Van 
Sljke while the Sorensen results are 9 3 per cent below those of the Folin 
method Howciei the mnvimnm deviation from the mean of the indiMdtml 
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samples in the Van Sljke (21 pei cent) and Folm (2 8 pei cent) methods is 
acceptable The Sorensen results show a greatei deviation (9 9 per cent) 
from the aveiage 

Compaiison between the methods on the buffered peptone water is even 
less satisfactorj^ Here there is an average difference ot 24 5 per cent between 
the Van Sljke and Foliu methods The Sorensen results are 14 9 per cent 
lower than those of the Folin method The maximum variation of the indi- 
vidual samples from the average is greater (7 9 per cent) here for the Van 
Slj^ke, but somewhat less (2 3 per cent) for the Folin method The deviation 
from the average in Sorensen’s method is greater (18 2 per cent) than ap- 
peared with the veal infusion The presence of phosphates is known to affect 
the formol titration, but Brown’s technic supposedly overcomes this difbculty 


Table X 

Amino Nitrogen in Sterile Veal Inedsion Broth 


SAirPLE 

1 VAN SLYKE 

' MG PER 100 CC 


SORENSEN 

MG PER 100 C C 

1 

49 6 

42 20 

42 0 

2 

50 5 

42 10 

38 5 

3 

515 

41 85 

38 5 

4 

50 5 

42 55 

35 0 

s 

51 5 

40 95 

37 0 

6 

50 4 

42 90 


Mean 

50 7 

42 15 

38 2 


Table XI 

Amino Nitrogen in Sterile Bdpi'ereb Peptone "Water 


SAMPLE 

VAN SLTKE 

MG PER 100 CC 

FOLIN 

MG PER 100 CC 

SOREN SEN 

MG PER 100 C C 

1 

34 55 

24 63 

17 5 

2 

33 60 

25 60 

210 

3 


25 13 

18 9 

4 

33 15 

24 84 

23 8 

5 


25 75 

24 5 

6 



21 0 

7 



23 1 

Mean 

33 35 

2515 

21 4 


"We are unable to exiilain the -variation between the methods on the same 
medium The Folin method is, of course, based upon a comparison between a 
kno-mi standard ammo acid solution and the imknown ’riie standard we used 
was the gljeme solution recommended by Folin, and the sole guarantee of its 
accurac-v lests upon the weighing of the gHcme This was done with great 
care on an analjtical balance In oidei to check this standard ammo acid 
solution to some degiee, v,e determined the ammo nitrogen content of the 
standard glveine solution bi both the Van Sh ke and Sorensen methods 

The theoretical content of the glicine solution nas 100 mg of ammo 
nitrogen per 100 ec of the solution Tlie average result by Van Slyke’s 
method was 105 ing , -while the Sorensen titration showed 98 2 mg If the 
standard glycine solution used actually contained 105 mg of ammo nitrogen, 
then the Folm results should be increased The Folm and Van Shke results 
would then be more comparable, but the dneigence bet-ween the Folm and 
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Soienaeu results mouIcI be greatci On the other hand the Poliii method 
considers the careful m eigliing of the gh cme as accurate, and gh cine is not 
well determined bj the Van Shke method "We prefer, therefore, to consider 
the lesults as thej stand 


DISCUSSION 

From the above tabulated data it is not possible to decide Mhich of the 
three methods determines the content of ammo nitrogen most aceuratelj As 
a general rule, howe'\er, the bacteriologist is more interested in sanations in 
the ammo nitrogen O'ver a ceitam period of time than he is in the absolute 
amount present For this purpose probablj nnj one of the three methods 
could be used 

The Van Shke method has been popular because of its speed We belle^e 
tliat where onh a few determinations are to be run and the results must be 
knonn as soon as possible, that this method is the one of choice Certain pre 
cautions and attentions to detail aie necessary in order that acceptable con 
secutue lesults maj be obtained A definite imiform amount of puiified 
caprjlic alcohol must be used throughout the determinations So also a defi 
nite shaking speed and sinking period must be adhered to throughout The 
same sample will not show the same amount of ammo nitrogen if shaken for 
three minutes and again ten minutes nor will it show the same amount if the 
speed of shaking is once fast and then slow 

What has been said applies to both the blank on the reagents and the 
actual determinations Thej must all be manipulated in exactly the same 
manner It is to be remembered that the actual amount of nitrogen gas meas 
ured IS small, and that a slight error in measurement will be magnified 
greatly in the computations Under these conditions the method has given 
acceptable suecessne results m our hands AVe are unable to explain whv 
DeBord’’ and Lamson* failed to get satisfactor\ checks in the mam tests when 
thej used a purified alcohol and obtained consistent checks in the blank de 
terminations 

AVhere a large number of determinations are to be made and one can wait 
until the next day foi the results the Polm method is to be preferied Onl^ 
one determination can be made at n time A\ith the A^an Sljke apparatus while 
witli the Polin method a large senes mn> be set up and the reagents pipetted 
for all tubes at one time A laige seiics then, maj be determined in less time 
than with the Van Sl-\ke piocedme e-\eii though thej must sit overnight he 
fore leading 

This method has the ad^antage of employing the colonraetei which is 
widelj available and wliicli can be used for othei purposes than the deter 
minatiou of ammo nitiogeii The Van Sljke apparatus is ^er^ fragile, and is 
apt to be broken with the press of work causing considerable incou\enienee 
Tlie apparatus cannot of course be used for an} other purpose Our results 
indicate that the Polin method gi\es more uniform results than the A^’nn 
Sl>ke There appears to be less difference between consecutnc results (about 
4 per cent) and less \arjation from the average (about 3 per cent) 

The Sorensen method requires accurate titntions between ^en accurate 
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Ph limits Some speed in the deteimmation is necessary to prevent loss of 
COo It IS a longer, moie imolved method than the other two, and our results 
appeal less satisfactoiy with it The maximum vaiiation (about 22 per cent) 
between consecutive lesiilts, and the deviation from the aveiage (about 14 pei 
cent) aie gieatei than with eithei one of the othei methods 

SUSiaiARY 

1 With certain piecautions, particulaily the use of a definite amount of 
puiified caprjhc alcohol, the Van Slyke method for the determination of amino 
nitrogen values gives acceptably consistent results on peptone wmter and veal 
infusion broth 

2 A compaiison of the Van Sljke, Folm and Sorensen methods foi ammo 
nitiogen deteimmation indicates that the Polm method is the most consistent, 
and IS best suited foi a laige niimbei of deteimmations 
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COLORED GLASS STANDARDS' 


By SLarjorie R Mattice, A B , New York City 


I BLOOD sugar 

* I 'he use of colored glass standards m place of variable solutions is much 
desired for the small laboratoiy The securing of correct standard solu- 
tions bj those whose trammg or equipment does not permit the making of 
them is a aerv real problem, doubly so wheie the solutions do not keep foi 
anv length of time In the hope of performing some such service, particu- 
larlj foi oiii own students, we have cooperated with the Edett Manufacturing 
Companj m the preparation of glass standards 

The standard most desiied is that for blood sugar, and the one which has 
given us the most trouble We followed Polm’s new method^ and found that 
seal cell tv 0 standards prepared from the same known glucose solution gave 
exaetlj the same color We found it necessary, if we wished to get anything 
like the same shade of blue, to duplicate our procedure exactly Calibrated 
apparatus, of course, was used throughout 

*From the Department of Laboratories New York Post-Graduate Medical School and 
TTospital 

Received for publication August 4 1928 
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Immediatelj after introducing the glucose solution and alkaline copper 
tartrate into the sugar tube, our procedure was to heat it in the boiling bath 
for exactly six minutes, to tiansfei it to a cold water bath for exactly four 
minutes , to add the mol} bdatc, dilute, and read If the solution is diluted at 
once the color fades rapidl} In general, the longei the mol}bdate mixture 
stands before dilution, the more blue the diluted solution and the longer it 
takes to fade This Dr Katayama had obser\ed in the routine analjsis of 
our blood sugars Smcc he found that with twenty oi tlurt} tubes the fading 
in coloi was so pronounced as to present proper matching of colors, he 
legularl} waited fifteen minutes before diluting Oui waiting periods ranged 
from no minutes to three days A glass, that matched peifecth 15 mm of 
solution which had been allowed to stand twent} minutes before diluting 
appeared "sery gra} and purplish against the deep bright blue of a solution 
that had stood three da^s aftei the addition of the moI}bdate The latter 
solution underwent no obscnablc fading foi twent} four hours after dilut 
ing Standards diluted in less than twent} minutes A\ere green and gray 
against the glass, those later than twenty minutes were too blue 

In the hundreds of glucose solutions prepared, not one was found that 
within the five minute period immediately following dilution ever ga\e con 
sistent 01 certain readings The color js eiccedinglv %anable At the begin 
ning theie is more red in the color, this rapidl} disappears This shift in 
colors IS followed bv a peiiod, usuall} of not more than fi've minutes, dm mg 
winch the color is stable Then the blue fades, leaving green and gra} to 
predominate 

Tins \anation in color is of more than theoretic inteiest If a blood sucli 
as an emergeuc} specimen is bi ought m for anal} sis when the loutinc spew 
mens ha^e just received the molvbdatc is it permissible to hold them at tint 
stage, to run the new specimen through and to match it with the others? It 
IS -ver} convenient, it is economical both of time and of reagents Wc did 
just tins The same filtrate was used and the ainljses made simultaneously 
The one matched against the standard that had waited gaac a sugar of 01b 
per ciiit Ihe othei matched against a fiosh standaid picpaied with it ga^e 
0 25 pel cent 

The rate of fadiii^ after dilution is impoitant in dcterminiiio how soon 
the colors must be matched To take a single instance the unknow n reads 
10 6 against both the glass standard and the solution standard set at 15 ram 
for twelve minutes Thirt\ minutes after diluting the unknown reads 8 7 
to 8 9 against the standard set at 15 Agamst the glass it reads 13 Depend 
mg on when and against what tlic reading is tal en the sugar in tlie blood 
would be read as 0141 0170 oi 0115 per cent 

Because of the uncertamta of our results with Fohn s modification, we 
have returned to the old Fohn Wii method 

This method while not showing the extreme \nriations encountered with 
the new Folin reagents is subject to the same limitations 

With the glass now available for use the unknowns must be boiled vigor 
ousl} six minutes and cooled for three minutes After the addition of molvb 



870 THE JOURNAL 01 LA130HATOKA AND CDINICAb JIEDICINE 

date, fifteen minutes must elapse befoie diluting, and then anothei five 
minutes before reading Coloi comparisons must be made within the follow- 
ing ten minutes 

The blue coloi developed depends upon man}'’ unknou n factors Where 
the glass standard is used the limitations aie moie obvious than with solu- 
tions Since it IS possible to pioduce an almost infinite vaiiety of blue coloi s 
with standaid glucose solutions, the glass standard can give accuiate results 
only when the diiections are obeyed explicitly 

Wherever the glass disc is used, each uoiker should determine his ovn 
coriective factoi Woiking conditions, such as, light and tempeiature, quality 
and age of reagents used, and peisonal variations in coloi comparisons "uill 
all affect the factoi Neveitheless, we venture to say that theie is probablv 
much less eiror in using a standardized glass, together with the factor deter- 
mined by the maker, than in using standard solutions bought from ordinary 
commercial houses or prepared by the aimiage technician 

The chemicals employed in preparing the leageuts used may vary the 
factor tremendously The copper leagent should be a cleai deep blue When- 
ever much sediment appeals oi the blue color seems faded, poor results will 
be obtained When oui molybdate is fiesh (at least for ten to fourteen 
days aftei prepaiation), it gives less blue with ciipious oxide than when it 
IS a month old 

In attempting to standaidize the glass we had repeated setbacks Just 
as we weie about to draw conclusions, all oui known solutions W'ould sud- 
denly sluft their coloiimetric reading 1 to 2 mm highei than tliey had been 
lunning Finallv we discovered that this difference was evident every time 
new reagents weie piepared The new molybdate wms found to be the trouble- 
some factor At present we recommend that the phospho molybdate reagent 
be piepared two oi three weeks befoie use This solution, how'ever, wall 
stand further ini estigatiou before any decision can be given as final Wu 
has ahead} obseived that the complex phospho molybdic-tungstic acids give 
different colors or different shades on slight variations in conditions ® Since 
these complex acids may be easily reduced, giving a good blue coloi, they 
liaAC been regarded as admiiable coloi reagents They aie, but not in the 
hands of a caieless or ignorant technician 

It IS impiactical to publish pages upon pages of figures to show exactly 
win the molybdate is allowed fifteen minutes before dilution We do not 
claim that it is even ideal, but it is the shortest period that we ha\ e been able 
to find that resulted in a color stable enough to peimit the leading of several 
unknowns The actual numbei of deteiminations that can be lun at once de- 
pends upon the speed of the worker in color matching 

The temperatuie of the cold watei-bath affects the final coloi Dupli- 
cates weie lun, some being cooled in watei kept at 20 to 24° C and the 
otheis in watei containing lec It was found that those cooUd at 20° C ga^e 
an excellent match with the glass disc Those cooled in ice watei weie such 
a deal green-blue that the glass seemed cloiich and distinctly puiplish against 
them 
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Unless tlie woiker piepaies liis onu senes of collective factois, the color 
compaiisons should be confined to a period of five to ten minutes following 
the five minutes of waiting for a stable coloi The factoi as determined by 
us for this period is 1 2 (multiply the coloiimetei reading by this and apply 
the collected figure to the usual calculation) If conditions aie ;)ust right, 
it IS possible to make decent compaiisons for as much as tuentj' minutes 
after dilutions, but no one eorreetise faetoi can be applied to such a senes 
of leadings The glass is used uithoiit either cup oi plunger 

Table I shous the sort of results that we have imanably obtained when 
leading unknouns against both glass and standard solution That we could 
get such excellent checks was a great surprise to us since we believed before 
ve started that oui figures vould demonstrate that the glass disc could not 
be used in routine n ork 

Table 11 shows the typical shift in color seen m the standard glucose 
solution 

Table II 

Corrective Factor toe Sugar Disc 


riMf \FTLR 1 

BILUTING 1 

Rr\l)ING OF STVNBARD 

1 SOLUTION^ 

REMARKS 

CORRECTIVE 

FACTOR 

o fniButes 

1 12 3 12 7 

Fair matcli 


6 mmutes 

1 12 4 


121 

7 minutes 

, 12 5 

Excellent match 

120 

10 mmutes 

12 7 


118 

12 mmutes 

12 9 


116 

14 mmutes ^ 

13 0 

Harder to match 

115 

15 mmutes 

13 1 


114 

20 mmutes 

13 4 

Graj 1 

1 12 

25 mmutes 

— 

Too gray to match j 



'The warmer must atlov for the fact that bubbles of CO may collect on the plunger 
oUierwise that vrlll cause a shade to appear Between readings the plunger should be raised 
abote the let el of the duld In the cup 


Our standard glucose solution is prepared uith saturated benzoic acid 
This acid affects the depth of color produced Three standards were pre- 
pared (1) One hundredth per cent glucose in distiUed water, (2) one hun- 
dredth pet cent glucose in half satuiated benzoic acid, and (3) the same in 
fully saturated benzoic acid With (1) set at 15, (2) read 13 4, and (3) read 
12 4 This experiment was repeated seieral times and gave always the same 
sort of difteience 

Exposure to hght before oi after diluting causes a fading of the color 
For our tests we used a 500-Watt daybght Mazda bulb The solutions were 
kept about a foot from the bulb The temperature in no case increased more 
than 0 3° C For example ten minutes exposure before diluting gave a read- 
ing of 16 4 against tbe control at 15 Exposure for five minutes after dilut- 
ing gave a reading of 16 4, 16 8 against the control at 15 The exposed solu- 
tion was definitely gray 

The addition of xylol or toluol m minute amounts for two days at refrig- 
eration temperatures had no appreciable effect npon the final blue color 

Readings on high or low sugars against the glass disc cannot he regarded 
as accurate any more than against a standard solution of hke intensity The 
means to solve this difficulty is the usual colorimeter correction curve which 
must he prepared by the mdmdual workers 
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n NITROGEN STANDARD* 

The ammonium sulphate standard, coiitaiumg 1 mg N in 100 ml as used, 
13 employed for Urea N and total N in mine, for Urea N and nonprotein 
N in blood, foi proteins in milk, and foi any Micro Kjeldahl method where 
Nesslerization is the final step 

The chemicals used in the pieparation of the solution for standardizing 
the glass follow 

Ammonium sulphate - Baker a Analyzed 
Nessler s Solution - (Bock Benedict formula) 

Mercuric iodide — Merck a, Blue Label 
Potassium iodide — Merck s Blue Label 
Sodium liydronde — Merck a Blue Label 

The jellou coloi obtained is remarlcablj stable It darkens noticeably 
the fiist half hoiu attci pieparation After this the color intensity remains 
piactieally the s uue foi hours On piolonged standing the ammomura sul 
phate standard acquires an orange tint which makes matching with unknowns 
someuhat difficult Tla unknowns ue lia\e tested show no appreciable in 
crease in coloi on standing after Nesslerization 

Tlie standard solution darkens slowly so that after eighteen hours its 
leading against the glass standard will have dropped 0 5 to 1 0 mm , and the 
orange tint may be \ery pronounced The addition of 1 drop of 10 per cent 
HCl and 2 drops of amyl alcohol either alone or together had no apparent 
affect upon the orange color 

Since exposure of the nitrogen standard in an open beaker to a 500 watt 
daylight bulb deepens the color appreciably, we lecommend that the solution 
be kept away from strong light ulieneiei the worker checks the glass stand 
ard against his standard solution The glass is used without plunger or cup 

Since the standard solution does not read 15 against the glass a correc 
tne factoi is necessary If possible each worker should determine his own 
Where this is out of the question we suggest 0 95 or 0 96 as the corrective 
factor The reading of the unknown is multiplied by this factor and the 
coirected reading applied to the legulni calculation See Tables III and IV 


Table III 
Nitrogen Stand\rd 


MINUTES AFTER 

PREPAEAT/ON 

READINO 

BEUABE6 

CORRECTIVE PlCTOR 

o 

16 0 IGl 

Glass a little too >ellow 

0 94 0 as 

4 

16 0 

0 94 

Q 

15 7 


0 9^ 


15 7 

Fnint orange m standard 

0 9o 


15 6 1 

0 9G 


153 1. 1 


0 98 0 97 


15 4 15 6 


0 97 



Distinctb orange 

0 9C 

38 hours 

14 0 1 

\ cry orange against y el 
Ion glass 

1 07 


The methods 
Victor C, Myers In 


II 9 M 1 for nonprotein nltroEcn ami urea In blood are those described by 
Practical Chemical Analjsla of Blood 1924 p 43 46 
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Table IV 
Urea Boutinl 


BIOOD NO 

TIME AFTER 
NESSLERIZATION 

COMPAI ISON AtAINSl GLASS j 

[ COMPARISON against SOLUTION 

t* 

CALCULATED VALUE 

C F = 0 96 

r 

CALCULATED VALUE 
MG /lOO C C 

Standard 

35 minutes 

15 5 

CF = 09(1 



1 

10 minutes 

161 

14 7 

150 

15 0 

o 

17 minutes 

22 6 

10 4 

214 

10 5 

3 

20 minutes 

23 0 

10 2 

22 2 

101 

4 

22 minutes 

18 S 

12 5 

17 7 

12 7 

5 

25 minutes 

15 2 

15 6 

14 6 

15 4 

fa 

27 minutes 

17 8 

13 2 

17 0 

13 2 

11 

30 minutes 

16 7 

14 0 

16 2 

13 8 

12 

32 minutes 

28 6 

82 

27 0 

83 

11 

again after 2 hours 

16 5 

14 2 



1 

again after 1 hour 

16 0 

14 7 




HI URIC acid' 

Foi our puipose ive employ the method of Brown ■* Two standaids, 0 05 
and 0 025 aie necessary The blue color heie vanes lapidly 

With a method as simple as this, ue see no reason foi attempting to luii 
a long series at the same time Two oi three prepared at five oi ten minute 
intervals can he matched against the glass standaids with as gieat accuracy 
as IS possible with any standard solution We stiongly lecommeiid that the 
peiiod of color development be increased to twenty-five minutes mstead of 
twenty unless turbidity intei%enes At the end of the twenty-minute period 
we have invanablj found the standard solutions still iiici easing rapidly in 
color The best time for matching is about thirty minutes after starting color 
development From about twenty-six to thiity-thiee minutes after the start, 
the standard solutions oscillate about 15 when compared to their proper glass 
standards The plungei is best used with the glass, otherwise there aviII be too 
much “shade” in the unknown solution 

If color comparison is made at the end of the twenty minutes, a coiiec- 
tiye factor is necessai-s (Consult Tables V, VI, VII ) Theie is a piogies- 
siye deepening of coloi until the solution becomes too gray to match 
Exposure to light causes a fading of the blue color 


Table V 

Uric Acid 0 05 Stakdakd 


TIJIE AFTER SETTING UP 

READING 

REMARKS 

CORRECTIVE FACTOR 

20 minutes 

16 S 17 0 

Good match 

0 89 0 88 

22 minutes 

15 8 


0 95 

24 minutes 

151 


0 99 

26 minutes 

15 1 15 4 


0 99 0 97 

28 minutes 

15 2 


0 99 

30 mmutes 

14 8 15 0 


1 01 1 00 

32 minutes 

15 0 


1 00 

34 minutes 

14 3 

Harder to match 

1 05 


•The author is Indebted to Dr Ichiro Katayama Claire Murphj and Lena Halpern for 
preparation of the standard solution 
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Table VI 

Uric Acm o 05 Standard 


TIME ArTER SETTINO UP 

BEAtUNQ 

SEMASKS 

CORBECTIVE TACTOR 


17 0 

Good match 

0 88 

20^ mmutea 

16 7 



21 minutes 

16 3 



21^ minutes 

15 9 


0 94 

22 minntcs 

15 8 


0 95 

23 minutes 

15 7 


0 95 

24 minutes 

15 3 



26 minutes 

151 



26 minutes 

150 


100 

28 minutes 

14 8 15 0 



29 minutes 

3.4 8 150 



lO minutes 

MS 


2 01 

32 minutes 

14 8 

Harder to unfili 

101 


Toblb 

Ml 



Uric Acn> 0 025 Stanpakd 


TlilE ATTER SEWING UP 

BEADI>0 

REMARKS 

CORRECTIVE FACTOR 

19 minutes 

10 8 17 0 

Poor match 

0 89 0 88 

22 minutes 

15 9 


0 94 

24 minutes 

18 6 


0 95 

26 TOiuutes 

15 t 

Good mateli 

0 97 

23 minutes 

153 


0 98 

30 minutes 

15 210 4 


0 09 0 07 

31 minutes 

15 2 


0 99 

33 mmutea 

lo2 


0 99 

34 minutes 

151 


0 99 

36 minutes 

14 8 

Harder to matcli 

101 

38 minutes 

14 4 


104 

41 minutes 

14 0 


lor 

44 minutes 

13 9 

1 ery hard to nntcli 

108 


SOMMAB\ 


Glass standards for blood sugai uuue and blood nitrogen and blood unc 
aeid have been described and their hmitations noted 

The glass standards described offei a solution of tlie standaid problein 
albeit rvith reservations and what is more important, the> offer to the labora 
tory 3n\estigator the means of stiidimg the color changes and their sanations 
in the methods upon n hich he depends 

Tiie author indebted to Mr Klctt nnd to his a«?'*istont Air D-inicl for Ifioir 
untiring oltorts in prcpai ing dozens of tnil glasses for thwe experiments 
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STUDIES ON ANTIGEN FOR THE KAHN TEST 
II A Sensitizing Reagent 


By R L Kahn, Grace Lubin, and Elizabeth McDermott, Lapsing, jMich 

A ntigens used m serum tests foi sj'pliihs may be said to haim two out- 
k standing limitations In the fust place, thej lack unitoimity in sensi- 
tiveness, even when a standard method of preparation is used, this is due to 
the fact that the heart musele fiom which the antigen is prepared vanes 
markedlj’’ in its content of antigenic lipids In the second place, antigens 
appear in general to be insufficiently sensitii e, no antigen thus fai prepared 
being capable of detecting all cases of syphilis The development of antigens 
more adequately adjusted to diagnostic ends has been somewhat delayed by a 
meager knowledge of the factors governing antigen sensitiveness During 
the past several years the studies on antigen foi the Kahn test, carried out in 
this laboratoij', have been directed toward ovei coming both of these bmita- 
tions A pieliminary report deahng with the uniformity of standard antigen 
has recently appeared^ The piesent stud's deals with two series of experi- 
ments on antigen sensitiveness In the first series, attempts were made to 
determine the relatue amoimt of antigenic material piesent in the discarded 
bj -products of antigen preparation The lesults obtained in these fiist studies 
iseie then applied in a second senes of expeiimeuts in the couise of which a 
sensitizing reagent 'ssas developed capable of inci easing antigen sensitiveness 
without apparentlj affecting specificity 

It will be recalled" that the preparation of antigen foi the Kahn test 
involves two basic extractions of powdered heart muscle, a series of extrac- 
tions with ethei followed by a single exti action uith alcohol, and that it is 
this alcohol extract which, after cholesterolization and standardization, is em- 
ployed as the antigen It was early observed that the extent of the ethei 
extractions of heait muscle markedly affects the sensitiveness of the final 
product Excessive extraction with ether tends to reduce antigen sensitive- 
ness, while deficient extraction vith ether, vithin certain limits, increases 
antigen sensitiveness Thus in the piepaiation of standard antigen, 25 gm 
of heart muscle are extracted successivelv vith 100, 75, 75, and 75 e c 
of ether, vhile in the case of the “special” more sensitive antigen that was 
prepared for use in the presumptive procedure, the successively employed 
ether amounts for the same quantitj’’ of heart muscle ivere 50, 50, 40, and 
40 c c Smce much of the lipid mateiial that would be removed by a prelimi- 
nary ether treatment will go into solution in the alcohol if the ether treatment 
IS omitted or reduced, the antigen prepared according to the second, “spe- 
cial” method contams more ether extractives than the first, and is therefore 

•From the Bureau of Laboratories Michigan Department of Health Lansing 
Recelkcd for publication Juh 17 ISIS 
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more seiisiti\e It ivas further reported from earlier experiments than when 
25 gm of heart muscle are extracted uitli larger volumes of ether than those 
emplojcd in the preparation of standard antigen, the resulting reduction 
in the sensitiveness of the antigen can be overcome bj adding to the antigen 
ether extractives in concentrated form Such ex ti actives can also be utilized 
in collecting antigens vvliioh are similarlj less sensitive than standard anti 
gen because of inherent pov ert) in antigenic lipids of the heart muscle fi ora 
vvhieli they are prepared 

The fact that the ether cxtrictivcs of heart muscle contain antigenic 
lipids piomptcd a studj of these extractives with a view to their utilization 
in the Kahn test At fust it seemed dcsiiable to prepare an acetone insoluble 
extiact of these other extractives and to test its degice of sensitiveness and 
speeificitj with svphilitic and nonsjphihtic seia The antigenic value of a 
secondary aleoholic extract of heart muscle seemed also worth investigating 
Pinallj, it seemed desirable to pieparc an alcoholic extract of ether extractives 
The studies earned out with this last extract ultimately led to the preparation of 
an antigen sensitizing reagent which undei proper conditions is capable of in 
creasing antigen sensitiveness 

1 ANTIGENIC lAIUI OE THREF SPECIAL EXTRACTS 

A All Lcctonc Insoluble Fraction of the Ether Extractives of Hcait 
Muscle — The ether extractives obtained in the picpaiation of antigen from 50 
gm powdcicd beef heart were eiapoiatcd ncaiij to dryness The small amount 
of watoi which eolleotcd at the bottom of the evaporating dish was removed 
hj means of a cainllaiv pipette and the lipid residue was then dissolved in 
15 0 c of ethei and tlie solution filtered When 10 c c of the filtrate wore 
measured into a 250 ee ojhndei and 200 cc acetone added, a fine preeipi 
tate appeared iiistaiitlj After vigorous shal ing the pnitielcs became largei 
and soon settled to the bottom of the cjhiider leaving the acetone solution 
practicallj clear The supernatant acetone was decanted, and the lipid 
lesidiie taken up in 50 c c of 95 per cent alcohol Extraction was permitted 
to take place foi tliirtv minutes at room lempciatiirc with frequent shaking 
and the alcoholic niixtuie was then filtered To the filtrate were added B 
mg cholesterol pei cubic centimeter, the cholestciol being dissolved bv warm 
ing the mixture in a water bath Aftci filtration, the extract was titrated, 
emploving the same method as is used for the titration of standard antigen 
It was then tested with sjphilitic and noiiss philitic sera 

Table I illustrates the comparative sensitiveness of the acetone insoluble 
fraction of the ether extiactives and of standard antigen It is evident from 
this table that the fraction not oiilv has antigenic properties but is acfuallv 
comparable in sensitiveness and spccificitv with standard antigen It was 
noticed, however that the negative leactioiis appeared more cloudv than in 
tlie case of standard antigen An attempt was made to overcome this short 
coming bj a readjustment of the amount of salt solution used in preparing 
the antigen suspension When, however, the titer was increased to 1 + 2 1 
the negative reactions still appeared somewhat cloudv, and furthermore it 
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Table I 

CoMPAKAii\E Sensitiveness op Acetone 
Insoluble ITraction op Ether Evteactii'ES, and op Standard Antigen 

vcetone insoluble standard 

SERUM FRACTION ANTIGEN 


NO 

1 

TITER 1 
2 

+ 19 

3 

TITER 1 
I 2 

+ 11 

3 

1 

_ 

— 

_ 

- 

-- 

- 

2 

— 

- 

- 

- 

± 

+ + 

3 

- 



- 


- 

4 

_ 

+ 

± 

- 

— 

— 

5 

+ + 

+ + 

+ + + 

1 +f 

+ + f + 

+ + + + 

G 

+ + 

+ + + -) 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

7-10 

+ + + + 

+ + + + 

+ + + + 

+ + H + 

+ + + + 

+ + + + 


was obseived that the antigen gave atypical reactions with foui-plus seia, oi 
reactions in which the thud tube of the regular test showed very weak 
precipitates The results aie illustiated iii Table II 

When the acetone insoluble fi action vas diluted with cholesterolized alcohol 
(10 to 25 per cent dilution), there was obseived a slight mciease in sensitiveness 
IWien the fractions weie added, eithei undiluted oi after dilution ivuth choles- 
teiolized alcohol, to standaid antigen in a 50/50 proportion, the sensitiveness 
of the final mixtures was not niaikedly diffeieut from that of standard anti- 
gen, except that the antigen containing the acetone insoluble fi actions gave 
atvpical leactions 


Table II 

Atipical Reactions Given by Acetone Insoluble Ervciion 


ACETONE INSOLUBLE STANDARD 

SERUM FRACTION ANTIGEN 


NO 

1 

ttter 1 + 
2 

2 1 

3 

1 

TITER 1 + 
2 

11 

3 

1 

- 

- 

- 

- 

_ 

_ 

2 

+ + + + 

+ + + + 


+ + + + 

+ + + + 

+ + + + 

3 

+ + + + 

+ + + + 

+ 

+ + + + 

+ + + + 

+ + + + 

4 

+ + + + 

+ + + + 

+ + + 

+ + + + 

+ + + + 

+ + + + 

5 

+ + + + 

-f + + + 

+ + 

+ + + + 

+ + + + 

+ + + + 

6 

- 

- 

- 

- 




The results obtained with the acetone insoluble fi actions of the ether 
extiaetions did not seem to wmiiant fuithei detailed studies of this fraction, 
because, although it possesses a degiee of sensitiveness approximating that of 
standard antigen, it is somewhat tioublesome to piepaie, it does not appear 
to give a sharp titer, and it has a teiideiici to give atjpical leaetions 

B A Secoiidanj Alcoholic Ertiacf of Hcait Muscle — Oui next problem 
was to detenuine whether a secondaii alcoholic extract of powdeied heart 
muscle that had alieadv been treated to the first alcoholic extraction in the 
standaid piepaiation of antigen, would show antigenic properties This had 
been attemiited befoie with negative lesiilts," but it seemed woith while to 
lepeat the cxptiimeuts Powdeied beef heart was used from which the 
oiiginal (piimaiv) alcoliolie extiact had been filtered without the aid of 
suction through cpiahtativ c filtei paper in a glass funnel This method of 
filtration permitted a consideiable amount of the alcoholic filtrate to adhere 
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to the jesjdiic I'oi Uic s(eo?i<liM (\tiact, ^0 e*** ot this icsicluc \\eic ex 
trncted 100 c c of 01 jur cent ihohol for one lioui, in a AMitei batli 

at GO® C, nid hindh Joi fom houis it loom tcmpmitmc AVIicn 

tins sccoiidai} cvtiact amis nlloA\(d (o slimd lilti filtiation, a picupitate 
sepaiated s1oa\I} fiom the lupud and amis leiuoAcd Ga lepcated filtiatious 
After fne dajs standing, the extiact showed oiilj a tinee of a piccipitatc 
and A\as then cholcstoioli/ed, G inj? of cholestciol boin^ dissoUcd in each 
cubic centimeter of c\tinct 

The sccondaij alcoholic extract was titrated in the usual manner and 
tested foi sensitueness with saphilitic scia of ditrcient potency, standard 
antigen being used ns a eontiol The results with scAcial seia aic gnen in 
Table III It is eAidcnt fiom this table that the sccondnrA alcoholic extract 
A\as considciablj less sensitne than standaid antigen 


TtuLf in 

CoMPARATur Spnsitiafnfss of bFC0ND\r\ Alcoholic Estracti of IIfart Musciv vnd of 
Standafd Antxoin 


SFRUM 

NO 

SICONDARA ALCOHOLIC 

ENriAcr 

TITEP 1 + 12 

1 2 3 

STAVPARD 
ANTIOfcN 
TlTLIl 1 + 11 
1 2 

3 

1 

++++ ++++ 

+ h + + 

+ + + + 

+ + + + 

+ + + + 

2 

_ J 

* 

+ + + 

+ + + + 

+ + + + 

1 

- + 

- 

+ 

+ + 

+ ++ 

4 

± + 

+ 

- 

+ 

+ + 

5 - G 

- 

“ 

“ 

“ 



Tiie question arose as to wlicthti the antigenic powers of the secondary 
alcoholic extract Avere not in part due to the occlusion of some of the original 
extract antigen in the beef heart losiduc At least 30 per cent of the alco 
hollo filtinte lemnins ndhcriiiB to the particles when tlic filtiation piocess is 
earned out m an oidinaij glass funnel In older to thiow light on this 
question, stniulaid antigen was picpnied fiom 100 gm of beef licnrt, and 
was filtoicd as compUtch ns possibh h\ means of suction tliiough a Buchner 
funnel To the powder icsidut weie then added 210 c c of alcohol Txtrac 
tion was cniricd out ns picAiouslA described, nnmelj, for one hour at G0° C 
followed bj twentA foiu liouis at loom tcmperatuie Aftci filtration and 
cholestcroliFntioii this sceoiidaij extract Avas practicnll> free from antigenic 
properties As will be shown later when ‘scusitiFing reagent” was added 
to this sccoiidai} alcoholic cxtiact, the resulting product showed some anti 
genic piopcrtios with syphilitic seiinn TIic precipitates weie hoAACAcr, ex 
tronielA iinc and difficult to detect 

To summarize our findings with sccoiulniA alcoholic oxtincts of heart 
muscle, It appears that such cxtiacts In-ve acfa little ^ntlgcnlc material, 
especially when the lienrt muscle has prcMOush boon fieod from the original 
antigen by filtration A\ith suction 

C An Alcohohe rxtrnct of J thn Fxttactivc^ of Ilratt Muscle— Onr 
studies were next dnccted to tlic piepnrntion of an alcoholic extract of the 
concentrated ether cxtractncs of henit muscle About 500 c c ether extract 
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collected m the com sc of antigen prepaiation fiom 50 gin of powdeied 
beef heart, Mere eiaporated neailj' to diyness ■with the aid of an electric 
fan When practical! all of the ether had evapoiated, a few globules of 
Matei, Mliich separated fiom the lipid mass and settled to the bottom of 
the dish, weie lemoied with a capillary pipette The lipid residue Mas 
taken up in 50 c e of absolute alcohol, and the niixtuie M'as heated foi ten 
minutes in a Matei bath at 56° C Muth freciuent shaking The imxtiiie M'as 
then placed in the ice box (7° C ) foi one houi, and Mas filtcied M'hile cold 
The clear j elloM solution became eloudj aftei standing about one-half lioiu 
at room tempeiatuie It was lefiltered and cholesterolized (6 mg of choles- 
teiol per c c ) 

It Mas obseiied that this extiact Mas of little piactical value M'hen used 
chiecth as an antigen Indeed, it Mas impossible to establish its “titei ” 
El en M hen as much as 3 to 5 c c of salt solution m ere added to 1 c c of the 
extract, theie resulted a lipid suspension the pai tides of which Mere not en- 
tirelj dispti sable in additional salt solution oi in negative seium When, 
howeiei, the extiact Mas added to standaid antigen in a piopoition of about 
2 01 3 paits of extiact to 100 paits of antigen, it maikedly incieased the sen- 
sitiveness of the lattei Table IV gnes results of comparative tests with 
standard antigen alone and standard antigen plus 3 pei cent of the special 
extract 


Table IV 

Effect os Sensitmenfss of Standard Antioes of Adding Ethfr Solublf, Alcohol 

Soluble Extract 


STISDARD CNTIOEN PLUS 3% ETHER STANDARD 

StPCM SOLUBLE, \LCOHOL SOLUBLE EXTRVCT ANTIGEN 


NO 

TITER 1+2 
1 2 

0 

3 

1 

TITER 1 + 
2 

1 1 

3 

1-2 

- 

- 

- 

— 

_ 



- 


+ I r + 

— 

_ 

+ 

4 

+ 

+ 

4 + + 4- 

- 

— 

t-4 

*5 


-f 4 -- 1 . 4 . 

4-444 

- 

4 

++ 




4 . 4 . 4 . + 

- 

+ + 

++++ 

7 


4-4-4.^. 

4 + J.4. 

- 

44 

44 4 

s 

+ 

-^ + + 4 

+++ + 

± 

++++ 

++++ 

0-10 

+ + + 4- 

4" 4" 

4 4 4 

4 

4444 

++++ 


This observation suggested that the pieparation of an alcoholic solution 
of the ether extractives in a stable form would jield a valuable reagent for 
the Kahn test A reagent of this tu'pe (“sensitizing reagent”) could be 
used for correcting newly prepared antigens that are less sensitive than 
standaid, it could also be used in the preparation of antigens more sensi- 
tive than standard 

II EXPERIMENTS ON PREPARATION OF SENSITIZING REAGENT 

In attempting to standardize the method of preparing the sensitizmg 
reagent manu procedures were tried Ten minute alcohol extractions of the 
bpid residue from the ether extract were carried out in some eases at 56° C , 
and in other cases at 60° C These extractions were followed by further 
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cxti action in the ico bo\ £oi from one to tliiet lioins Although the resulting 
reagents shoned good promise with respect to their antigen sensitizing prop 
erties, this method of preparation was ultimatelj abandoned because the 
extracts tended to rield precipitates on standing These pieoipitates usuallj 
appeared in the form of a guiiimi sediment adhering to the ivalls of the eon 
tamer On filtiation, a iicii sediment would appeal after several dajs’ stand 
mg It was not possible to deteimme wliethci the sediment had antigenic 
properties, suite so small a (luimtiti was deposited The extract showed, 
bower er, hut little variation m its scnsiti/iiio piopeities after repeated filtra 
tion from the sediment Ncreitlieltss it was believed undesirable to accept 
as standaid a method ol prepaiation viclding a sensitizing reagent from which 
a sediment was constantlv being deposited Attempts were therefore made 
so to modifj the method ns to piepire an effective sensitizing reagent tint 
would remain fiec from a piecipitate 

Various modifications of the extiaction pioccduie were tested The lipid 
residue from the ether extinct was extracted with alcohol for ten minutes at 
room temperntuie (instead of at fib C oi bO” C ) followed bj several hours 
111 the lee box (7° C ) In othei cases tiled the extriction for ten minutes at 
room teiiiperatiu 0 was followed bv conlimied extraction m the loe box for three 
dajs In still other cases the lesidiie was extracted with alcohol at room 
temperature for three dajs All these methods yielded sensitizing reagents 
from which sediments were deposited when the reagents were allowed to stand 
for several dajs It was finallr obseried that the formation of a sediment 
was either maihedlv reduced oi entirelv eliminated if after the extraetion 
of the lipid residue at about 7 C the mixtuie was filtered and the filtrate 
placed in the incubator at 17'’ C overnight This observation led to the adop 
tion of the following extraction method The residue is extracted at room 
temperature for ten minutes and then m the ice box at about 7° C for three 
01 foul hours The niixtuie is filtered while cold and the filtrate placed m 
the incubator at 37° C foi twentv four houis 

Manj vaiieties of lieait muscle were found to be satisfactorr for use m 
the preparation of sensitizing leagent Several lots of “Difco” powdered 
heart muscle were employed with good results Home ground sheep heart 
pig heart, and beef heart w eie also found to produce good sensitizing reagents 
The concentrated ether extract of pig lieait contained a colorless fluid which 
collected in a lav er above the usual brown iisidue and which could apparentlv 
be removed without interfering with the sensitizing properties of the final 
alcoholic extract 

The evaporation of the ethei exti actives was in most cases earned out 
with the aid of an electnc fan In several instances however an electrioallv 
heated water bath at 100° C was emploved for this purpose while in iso 
luted cases fan and electric water bath were combined and the evaporation 
of the ether took place very rapidlv All these methods of evaporation ap 
peared to give good results In two instances the highlv viscous lipid residue 
obtained after evaporating the ether was 1 ept overnight thus permitting oxi 
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(lation and iiaitial solidification of tlic lipids Tins tieatmeut did not, lioiv- 
evei, inteifeic nitli the production of a good seiisituing leagent 

The tieatnient oi tin lipid icsidue attei ciapoiation of the ethei nas also 
subjected to special stndi In some cases, the globules oi natei nliich col- 
lected at the bottom of the evapoiatmg dish neie lenioved with a capillary 
pipette In othei cases, the natei nas peiiuitted to eiapoiate on a nater- 
bath at 100° C In some instances the inixtuie of Iipid residue and water was 
pomed into a ceiitiifuge tube, and aftei about five minutes’ centiifugaliza- 
tion, the natei which had collected at the bottom of the tube nas readily 
removed nith a capillaij pipette All these methods were found to give 
comparable results 

With regard to the alcohol used foi the extraction process, absolute alco- 
hol was found to be siipeiioi to 95 pei cent alcohol, the foimei piodmmg 
more sensitiie sensitizing reagents A pioportion of 10 c c of absolute alco- 
hol per gram of residue (oi Sec absolute alcohol per cubic centimeter of 
residue) was found to be satisfactoiy Extraction proportions of 20 or 15 c c 
of alcohol pel gram of residue produced reagents which were less sensitive 

III METHOD OP PREPARING SENSITIZING REAGENTS 

On the basis of these experiments the following method was adopted for 
the preparation of sensitizing reagent 

1 The ether filtrate obtained as a by-product in the preparation of anti- 
gen from 25 gm of heart muscle (about 250 e c of filtrate, allowing for some 
loss by eiapoiation) is lefiltered to lemoie traces of powdered muscle, and 
the solvent is then evaporated with the aid of an electric fan 

2 When the volume has been reduced to about 10 c c , the concentrated 
ether extract is transferred to a small, weighed evaporating dish (capacity 
about 20 cc ), the transference being made complete by washing out the resi- 
due into the small dish rvith a httle ether 

3 Evapoiation is continued -with the aid of the fan until theie remains 
but a sbght trace of ether odor 

4 At this stage there mar separate from the dark brown Irpid mass a few 
cubic centimeters of natez Tlus water, uhicli vill be at the bottom of the 
evaporating disli, is removed by means of a capillary pipette The lipid 
residue is brou nish, semitransparent, and viscous ^ 

5 As soon as the residue is completely free from ethei odoi, the evapo- 
rating dish IS leweighed, and the u eight of the residue determined 

6 The residue is transferred to an Erlenmeyei flask (about 100 c c capac- 
iti ) This IS best accomplished with the aid of a small spatula 

7 A volume of absolute alcohol equivalent to 10 c e per gram of residue 
IS added to the flask, a small amount of this alcohol being emploj^ed for rins- 
ing the eiapoiating dish 

*An alternate method Is to remove the water at this stage bj evaporation for ten 
minutes on a water-bath at lOO’C (stirring with a glass rod) After evaporation steps "> 
and S eta follow as outlined hut in step 7 the volume of absolute alcohol used should then 
be 13 c c instead of 10 c c pc: gm of heated residue 
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8 Exti action is aUoi\ed to take place for ten minutes at loom tempera 
ture with frequent shaking of the flask On]> a fraction of the residue dis 
sohes in alcohol, hpid masses being distributed throughout the mixtuie 

9 The mixture is placed in the ice box (4° to 9° C ) for three hours, 
duinig nhicli period the bulk of undissohed matter is inci eased bj the forma 
tion of a white piecipitate 

10 The mixture is filtered nhile cold and the flask toutaining the clear 
daik 3 ellon filtiate is placed in the ineubatoi at 37° 0 for tncntj foui hours 

11 The clear filtrate is penmtted to stand for thiec dajs at lOom tern 
])eiatuic If a precipitate forms duiing tins test peiiod the solution is reftl 
tered ind again meubated foi tnentj four hours at 37° C 

12 The filtiate is choksterohzed with 6 mg cholesterol per cc accord 
mg to the usual technic 

13 The cholesterol extract, known as sensitizing leagtut’ is filtered 
and IS then readj for utsC * 

I\ PROPERTIES OP SENSITIZING KExlGENT 

Sensitizing icagoiit has the property of wereasing the sensitiveness of 
antigens that are less sensitne than standard, it can also increase the sensi 
tneness of standard antigen When the amount of reagent added to antigen 
IS less tliaii 1 per cent, the increase in sensitneness is usually small As the 
proportion of reagent to standard antigen is increased to 2 3, 4, and 5 per 
cent, the products show a graded increase in sensitiveness Increasing the 
amount of reagent beyond o per cent usually results in a drop in the sensi 
tiveness of the final product This is illustrated b> the following expeiiment 

To fiae 10 e c quantities of standard antigen weie added 15 3 6, 9, and 
12 per cent sensitizing reagent respectirelj The modified antigens were 
titrated m the usual manner and were tested comparatively employing tlie 
3 tube Kahn test It was found that the addition of 1 5 3, and 6 per cent 
sensitizing reagent to standard antigen resulted in a progressuc increase in 
sensitneness while the addition of 9 and 12 per cent sensitizing reagent re 
suited in a progressi\c deciease in antigen sensitiieiiess The results of the 
experiment aie shown in Table V 


Table V 


LWCT ox TflE SENfalTlVENtSS Or ST\ND\RD ANTIOEX OF ADD1\Q I^CRE^SI^G \HOUNTS OF 

Sensitizing Keaqent* 



PARTS OF SENSITIZING 

REAGENT APBED TO 100 PARTS 

or STVNPVRD ANTIGEN 

NO 

0 

15 

3 

6 

0 

12 


TXTZR 

TITEB 

TITER 

TITER 

TITER 


1 + 11 

1 + 1 ^ 

1+21 

1 + 23 

1+25 
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+ + + + 

+ + + + 
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+ + + + 

+ + + + 

+ + + 
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+ + + 

+ + + + 

+ + + 

+ + 
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It IS interesting to note tliat the increase in sensitiveness effected by add- 
ing sensitizing reagent to an antigen is often enhanced by diluting the product 
nith cholesterohzed alcohol Table VI illustrates this point, a sinking in- 
crease in sensitiveness being obtained after adding 1 per cent sensitizing 
reagent and diluting 10 per eent with cholesteiolized alcohol, but only a 
moderate inciease in sensitneness when 1 per cent sensitizing reagent was 
added alone 

Table TI 

CoMr\R\'nvE Eitect on Antigen Sensitiveness oe AimiNr Sensitizing Beagent Alone 
AND OF Adding Sensitizing Beaoent Plus Cholestebolized Alcohol 


SERUM 

UKMODIFIED ANTIGEN 
(TP^UERSE^ SITIVE ) 

ANTIGEK MODJEIEU BY 
ADDITION OF 1 PEE 
CENT SENSITIZING 

ANTIGEX MOPIFIED BY ADDI 
TION OF 1 PER GENT SEN SI 
TIZING REAGENT PLUS 10 
PER CENT DILUTION' -WITH 

^0 





REAGENT 

CHOLESTEROLIZED ALCOHOL 


TITER 1 

+ 1 


TITEP 1 

+ 11 

TITER 1 

+ 11 


1 

2 

3 

3 

2 

3 

1 

2 

3 

1 

o 
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: 

— 

- 

: 

: 

+ 

++ 

3 

- 

- 

+ 

- 

- 

+ 

- 

- 

++ 

■i 

- 

- 

+ 

- 

± 

+ 


+ + 

4* 4- 4- 


“ 

i 

+ 

- 

•f* 

+ 


-f "f + 

+++ 

(! 

- 






± 

-i- + 4- 

+++ 

7 

- 



- 


+ 4- 

— 

++ 

4" 4* 4- 

8 

“ 

i 

+++ 


+ + + 

+++ 

+++ 

++++ 

++++ 

0 


+ + + 

++++ 

- 

+ + + 

+++ + 

+++ 

+ +++ 

++++ 

10 

4- + + 

++++ 

++++ 

+ + + 

+ + + + 

++++ 

++++ 

++++ 

+++f 


It nas stated above that the secondaiw alcoholic extiact has but shght 
antigenic properties If, lioweier, sensitizing leagent is added to the second- 
aiy alcoholic extiact in suitable pioportious, the final niixtme can be rendered 
esen more sensitne than standard antigen This is illustrated in Table VII 


Table VII 

Effect or Adding Sensitizing Reagent to the Secondary Alcoholic Extract of 

Heirt Muscle 


SERUM 

NO 



NFCONDIRA ILCOHOLIC EXTRACT 
PLt S 2 PER CENT SENSITIZ 
IVG REIGENT 


ST \ND\BD 
INTIGIN 


TITER 1 + 20 IITER 1+11 


3 

0 

1 

3 

2 

> 


- 

— 


_ 

_ 

- 

i 

+ 

_ 

+ 

+ 

4 - 4 - 

+ + -*- 

+++ 

+ 

+ 

+ + + 

4- + 

4- 4-4-4- 

++++ 

4- 

++++ 

++++ 

4-4-4- 

T + - 1 - 4 - 

++++ 

+ + 

++++ 

+ + + + 

4- 4-4-4- 

+ + + + 

+ 'r + + 

4- + 

++++ 

++++ 

4-X4- 

-r + + 4- 

+ + + + 

4- + + 

++++ 

++++ 

+ 4-4 4' 

+ + -^ + 

+ + + + 

+ + 4 + 

+ + + + 

++++ 


It should he mentioned, how ei ei, that the precipitates obtained in the positive 
reactions were unusually fine, suggesting an insufficiency of lipids in the 
mixture 

SUMMARY 

Studies were undertaken to determine whether the by-products obtained 
in the preparation of antigen for the Kahn test could be utilized for preparing 
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a stable antigenic solution An acetone insoluble product of the concentrated 
ether extracti\es of heart muscle showed antigenic pioperties, but when used 
alone was less satisfactoij than standard antigen, and when added to stand 
ard antigen did not improre the antigenic qualities of the latter A second 
ary alcoholic extract of heait muscle was found to be ielati\elj pooi in 
antigenic properties An alcoholic cxtiact of the concentrated ether cxtrac 
tives of heart muscle was found to be unfit foi direct use as an antigen m the 
Kahn test, but on the othei hand it was observed that this extract has the 
propertj of increasing the sensitiveness of other antigens when mixed with 
them in suitable proportions This extract, known as ‘ sensitizing reagent,” 
renders comparatively simple the correction of antigens that are less sensi 
tive than standard It also lenders possible the preparation ot antigens more 
sensitive than the standard 
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A FILLING DEVICE POK MICRO PIPETTES* 


By Harry D Tripp M B Chicago, III 


E very peison who has used pipettes of small eahber is famibar with the 
tediousness encountered in tlieir usage The tiny column of fimd is diffi 
eult to control bj the eustomaiv method of applying oral suction by way of a 
rubber tubing and moutli piece This method is, of course, also very unsani 
tary Several attempts aie sometimes necessary in order to have the column 
stop on the proper calibiatiou This is especially true with blood counting 
pipettes 

Other objections to the oral method of filling these pipettes are (1) Bv 
gravitation a ceitain amount of saliva will find its way into the rubber tubing, 
and then into tlie pipette tlius contaminatmg the pipette and the fluid bemg 
drawn into it (2) Pinching off of the rubber tubing to stop the column may 
expel a portion ot the contents (3) The danger of infection should some of 
tlie bloody mixtuie serum or bacterial suspension, be accidentally drawn into 
the mouth It is also possible for the rubber tubing to become contaminated 
after numeious blood counts have been made, and as a rule one does not think 
to sterilize these tubes before placing them in the mouth (4) The usual 
method of blowing one’s breath through these pipettes in order to force clean 
mg fluids through them is not a good one because the breath is the last sub 
stance blown through It condenses on the inner walls of the pipette so that 
actually the pipette is not clean when the usual cleaning procedure is complete 
To overcome some of the difficulties I have arranged a device adaptable 

From the Northwestern Unhersltj Mcdicil *achool 
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to small pipettes, such as the blood counting pipettes, the Foliii-Wu and Byid 
pipettes used in blood sugai analyses, and othei pipettes as used in the Kahn 
syphilis test, and those used in making bacteiial counts It is a small, compact 
device caiiyiiig in the same stiuctiue an adjustable punctuie needle Pipettes 
are readily attached and leplaeed, and facilities foi cleaning them are inhei- 
eiit To opeiate, one simplj holds the device in the hand and manipulates a 
milled head ivliich perfectly contiols the eolumu in the pipette so that spe- 
cific quantities can be drawn into the pipette or expelled fiom it The device 
IS so aiianged that aftei filling the pipette it is held so fiimlj^ that agitation 
of the contents is accomplished by shaking the whole de’mce without removing 
the pipette 

A few suggestions in the technic of taking blood samples may be helpful 
as it may appear that this device cannot be used when taking blood from the 
ear However , it is not as difficult as it may seem Usually some inconvenience 
IS experienced because tlie puncture is made too deep and the blood runs down 



the patient’s neck oi the jiunctuie is not made deep enough and then an 
attempt is made to express blood bj pinching the ear This is not proper as 
tissue serum is expressed with the small quantity of blood and if a count is 
made it will be inaccurate It is much moie convenient to make a sufficient! 
deep jiunctuie and then collect a few diops of the blood on a clean glass slide 
vhich has a small ciicle drawn on it with a wax pencil The blood must be 
placed vithm the circle to keep it from spreading To fill a pipette from tlus 
then IS ^en easy and much more accurate The blood will not clot before one 
fills the pipette, because with tlie device only a second is sufficient to fill the 
pipette to the desiied mark vith blood A pledget of cotton can be placed 
on the bleeding ear 

When taking blood fiom the finger tip I have found it very helpful to 
loop a small rubbei band around the finger tip two oi three times after strip- 
ping the finger By doing this onh a slight prick will bung blood without 
further pinching of the finger 

With this device and the few points in technic considerably less experi- 
ence IS required to become efficient in making blood counts and other blood 
examinations, it simplifies the process of diluting the blood and would appear 
to be more accurate than the ciistomaiv method 


5jOO J ICKSOA Bmd 



AN IMPKOVLD ANIMAL CAGE 1-OR SCILNIIPIC INVESTIGATIONS 


Bi A Richard Bliss,* Ji PhmD MD, Mempuis, Tenn 
and George S Bliss f B S , New York City 

cages, described herein and used m the laboratories of the Uni\ersit\ 
^ of Tennessee Colleges of Medicine and Dentisti-j and School of Pharmacj 
at Memphis duiing the past college session, have proved very satisfactory 
Long experiences with stock cages and with cages constructed in the Shop of 
the University of Tennessee, all of which shoned some marked disadvantages 
from the standpoints of animal comfort, care accurate work and costs, re 
suited in the in\ention of the cages under discussion 

These cages, which may be built to any desired dimensions, proMde iso 
latmg compartments for different sizes of dogs, cats, rabbits, monkeys, oi 
other small animals The cages are constructed so as to furnish maximum 
^eut^latlon and ■visibility, 'while affording complete comfort to caged animals 
The high degree of comfort provided is conclusively shown h\ the fact that 
large dogs which ha'vc been confined by us m cages of this t\pe 3 feet x 
3 feet X 3 feet, have given none of the usual noisy evidences of discom 
fort and fretfulness 

The cages are constructed of sheet metal (filing cabinet steel) which is 
covered with baked enamel of desired color and they present a most pleasing 
appearance Fig 1 presents a general view of one of the cages The back 
and sides are of steel plate with heavy wire mesh toppings The mesh top 
pings may be made of any desired height The top of the cage is of steel plate 
or of wire mesh as desired The front is a duplex door the lower unit being 
a sheet metal door, and the upper a wire mesh door, each provided with a 
fastening bolt The sheet metal door carries a large label holder and has an 
angular upper edge offset laterally inward against which the w ire mesh door 
closes at the bottom (Sec Fig 2 ) This arrangement permits close unob 
strncted observation of the confined animal and the placing of food water 
and other materials in the cage with practically no opportimitv for the animal 
to escape 

A vvatei or food tiay is earned on the inside of the lower door (See 
Fig 2 ) If desired the trav may be fastened to one of the sides The tray is 
attached to threaded rods tlie upper ends of w Inch are squared By simply 
turning the squared tops of the rods with the fingers the tray is caused to 
tiavel up or down to a height which is within comfortable reach of the par 
ticnlar animal under observ ation and without the liabihtv of the trav contents 
being spilled or coutnimnated bv the urine or feces of the animal 

The floor supporting the animal consists of a readilv removable and re 

Received for publication August 4 19 8 

Riom the Division of rharmacoIog> uni Mnt ria AfwHca Ctoll te of 3lf<vllclnc UnKrr 
Kit> of Tonne c Mtmjil 

tFrom the Fnginecrlng Dlvi Ion Vrt Metal Con tnjcllon Compinj New Tork 









IMPKOVED A\J3IAL CAGE FOB SCIENTIFIC IMTSTIOATIONS 


889 


placeaWe false bottom of suitable wire mesh, which permits the free passage 
of the urinal discharges of the animal The removable floor rests on a ledge 
which IS proMded with a flange directed laterallj inward and doivnward to 
defleet liquid passing through the mesh floor away from the lower sides of the 
cage body (See ]?ig 3 ) 

Under the floor oi false bottom is a icmoiable sliding hopper drawei 
with its inner bottom sloping in all directions toward one outer corner winch 
IS provided with a small drain or diaw off cock Accordingla all liquid dis 



Fig 3 — view eaowing false mesh bottom ofiU hopper drawer carrying drain cock 


charge from the animal will pass into the hopper drawer where it is acou 
ratelj and completely collected, and from which it may be completelj drawn 
off at will The construction material insures agamst coriosion and cnntami 
nation of the collected fluids (See Figs 2 and 3 ) 

The legs of the cages arc removable so that thej may bo staci ed in tiers 
(See Fig 4 ) Castor bases may replace the legs 

The construction and the materials of the cages make fliem practicalij 
indestructible, and permit of east thorough cleansing and stcnli/ation b\ dis 
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infecting and cleansing agents, boiling ivatei and steam The weight of the 
cages peimits of easy moving The cost is siupusingly low 

B-y an easy modification of the foregoing constiiiction a veiy inexpensive 
cage is proiided suitable foi simple stoiage and isolation Full mesh panels 




Fig 5 — Simple storage cage 


may be used for the sides and dooi of the cage The back and the top may be 
made of solid steel oi mesh as desired, and the bottom of solid steel in place of 
mesh No hopper diawer is then needed (See Fig 5 ) 


A SmPLL AND EFFICIENT METHOD FOR PERjrANENTLl 
NUMBERING RABBITS** 


B\ K L i^IcAlpine MA (Toronto) Glenolden, Pa 

T N THE routine assaj of insulin t large number of rabbits arc required The 
assay is greatly facilitated by injecting fuo groups of nine rabbits, one with 
the standard insubn and tlie other with the unknou n One eek later the 
groups are reversed, so that the one uhich receiaed the standard now receives 
the unknown, and Mce aeisa In this mannei variables m the susceptibility to 
insulin of induidual animals tend to balance each other 

The above procedure makes it desirable and almost necessarr to number 
pemianeutly each labbit because after the necessari lest pciiod tbe same 



Fie I 


animals ma\ be used repeatedly as long as they weigh between 1800 and 2200 
gm Various forms of tags clips, and iiiigs hn^e been used with moie or less 
success, but often these produced injuiy to the eai thereb-s iiiterfeniio witli 
the bleeding Bianding with a toothed punch caused infection at times Num 
bers punted on with various dyes and pigments, such as meth-vleiie blue 
fuchsin, safranin, piciic acid indigo carmine indelible ml India ml etc nl 
though brilliant when applied soon faded and became obliterated 

To o-vercome these difficulties the following method has been deMsed and 
found aery satisfactory The hammer of a discaided electric bell is bent at 
right angles to the armature and a sewing needle is soldered to the bent poi 
tion A toy transfoimer attached to the light circuit maj be used as a suitable 
source of current although any other 6 aolt snpph is equalh efficient The 
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numbers are ivntten on the inner surface of the ear uuth India ink, and, while 
the mk is still wet, the Tibratmg needle is run along the numbeis, thus tatoo- 
mg the pigment into the skm This process is very rapid, a rabbit may be 
tatooed with a 3 digit number m about two minutes The animal experiences 
little discomfort and no blood is drawn The numbers put on by this method 
aie permanent No infections haie been observed 


A USE FOR ETHER CANS^ 


By JIary B Cooper, A B , Syracuse, N Y 


T he use of quaitei -pound anesthetic ethei cans to serve as holdeis for cul- 
ture tubes dates from the Great War or eailier The soldered-on cover of 
the empty can is lemoied by the aid of pliers and of heat from a Bunsen 
buinei 



W e hai e latelj adapted the cups thus easily obtained to serve as contain- 
ers for the small 50 bv 13 mm Petii dishes used foi routine blood plates With 
tinsmiths’ sheais a strip about an inch wide is cut out from the nm of the can 
to the base, care bemg taken to leave no jagged corners The plates slip easilv 
in and out of these containers, and are held convementlj’’ durmg sterilization 
as well as later vhen they aie filled with media and are in the refiigerator or 
incubator 

We haie found the ether can, which the operating room discards, a useful 
adjunct to our laboratory 


From the Laboratorj of Uie General Hospital of Sjracuse 
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ALCOHOLISM Quantitative Study of Acute Intoxication Bogen B Am J Sf Sc 
76 No 2, 153, 1928 

The following methods arc propoaetl by Bogen for the laboratory measurement of 
alcoholism 

Alcoholic Content of Breath 

Eeagent (Anstie) A solution of two thirds of 1 per cent of potassium bichromato 
la concentrated sulphuric acid is diluted with an equal quantity of distilled water and 
a current of air containing the alcohol m gaseous form bubbled through it The color 
clmnge, from reddish yellow to greenish blue is then measured b} comparison with i 
scries of standards preiiously made bj the addition of known amounts of alcohol to 
5 c c portions of the reagent mixture in scaled tubes 
Alcohol in urine, blood spinal fluid tissues etc 

Place 1 c c of the specimen in a test tube A purified air current is bubbled 

through 5 c c of the reagent for ten minutes while the tubes are immersed in a boiling 

water bath 

When acetone is present in the unknown solution it must be removed by the addi 
tion of 1 cc of Scott Wilson s alkaline mercuric cvanide reagent before aeration 

The amount of alcohol present can be dotomnnod by color comparison with the 
standards or, more precisely, by titration as follows 

To the heated and aerated reagent solution add 3 drops of I per cent potassium 
forrocyanido and titrate with a standard solution of N/30 ferrous ammonium sulphate 
solution until a deep blue color appears 

Each 2 CO of the standard solution less than 10 cc required for this titration 

represents 1 mg of alcohol when 1 cc of the unknown is mixed with 5 cc of the 

reagent 

Interpretation border lino 1 to 2 mg 

Intoxicated 3 mg and over 

ALCOHOUSM Chemical Test Tor NavUle F Bev m4d do la Suisse Rom Geneve 
48 S49, 1928 

If a man or animal ingests absolute alcohol to the extent of 2 or 5 gm per kilo of 
woitht, ti\o hours lator there are found 2 to 5 gin of alcohol per litor of blood Con 
sequently the determination of the alcoholic content of the blood from one to three 
hours after ingestion wiU indicate tho amount of nbsolute alcohol uhich the Individual 
has absorbed por kilo By multiplying this figure by the weight of the man or animal 
there will be obtained an amount of absolute alcohol less or equal never more to the 
amount ingested If the analysis is made more than three or four hours after ingestion, 
the figures obtained by tho calenlation will have to be corrected by taking into account 
the curves obtained by expenraontors 

Tho method of Nieloux is very simple and may bo earned out in any laborator> 
Ten c c of grams of the substance to be analyzed (blood nnni. organs) arc placed 
in a distilling flask and about 65 cc of a saturated solution of picric acid are nddcil 
The mixture is boiled and the products of distillation arc received in a cooled tube 
until 20 cc have been obtained Thus 2 cc of tho distillate contains tho alcohol 
present mice of blood or other product ennlyzed When distilled in a vaenum nil tho 
alcohol IS obtained nod if an ordinary still and condenser are nsed nhont DO per cent 

of the alcohol will be recovered , « ^ a « ar. ^ 

Two c c of the distillate are placed in a test tube 2 or 3 drops of a 19 per cent 

solution of potassium bichromate are added and then 2 c c of concentrated sulphuric 
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iiumbeis aie written on the inner surface of the ear w'ltli India ink, and, while 
the ink is still wet, the vibrating needle is lun along the nnnibeis, thus tatoo- 
ing the pigment into the skin This process is veiy lapid, a rabbit may he 
tatooed with a 3 digit number in about two minutes The animal experiences 
little discomfort and no blood is drawn The numbeis put on by this method 
aie permanent No infections have been observed 
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cjpitatjon IS a httlo more toward the right In cerebral syphilis there is observed a 
change in the second to fourth tubes vihich does not exceed the third or fourth degree 
4 In meningitis the mavimum change occurs between the iifth and tenth tubes 
This change reaches high degrees in purulent meningitis and less high degrees in tuber 
tulous meningitis 

The following general conclusions ore draun a change in color reaching the third 
<logrto shows a pntholopc fluid The iiia\uiium precipitation occurs in Tubes 5 and G 
in syphilitic disease of the central nervous sv tciii and this is the sj'phihtie zone The 
maximum precipitation occurs in higher dilutions in meningitis Ho adds that the rcnc 
tion IS qualitative and that the characteristic curves in the dilTcront diseases of the 
central nervous sjatem can be casilj distinguished from each other 

TISSUES Quick Celloidln Method Rhamy B W Arch Path H Lab lied 6 282 1928 

METHOD 

1 Ten per cent formalin ten minutes 

2 Acetone (depending on size of tissue block), two changes from one half to 
two hours 

3 Acetone, absolute alcohol ether equal parts, from one half to two hours 

4 Acetone, 1 part, thin ccUoidin 3 parts, from one half to two hours 

5 Thick cclloidin, twentj four hours 

G Mount and harden in full strength denatured alcohol 
After step 3 tho method may be varied thus if desired 

4 Absolute alcohol ether equal parts from one half to two hours 

5 Thin cclloidin, from one half to two hours 
C Thick cclloidin, twentj four hours 

7 Mount and harden in 80 per cent alcohol 

SEX HORMONE Clinical Data Obtained With the Pemale Sex Hormone Blood Test 
Trank R T and Goldberger M A J A M A 90 106 102S 
Tho reaction consists in obtaining 40 cc of venous blood, pouring tho unclottod 
blood in GO cc of pure not denatured 95 per cent cthjl alcohol evaporating to dry 
ness under redueod pressure triturating the residual powder flnely, extracting twice 
With pure ether, again evaporating to drvnc\s and cmulsifjing tho ether soluble rosidnc 
in 2 c c of stcnlo distilled vratcr Tho emulsion is injected in fivo divided doses, dis 
tributcd over a period of ten hours into a vastrated mouse, duo precautions being taken 
to reduce the leakage froui puncture hoks to a mioinium 

A vaginal smear obtained from the mouse m from thirtj six to forty eight hours 
is recorded as 

Negative 0 if there is a preponderance of leucocytes in the spread 
l^cak +2 if a largo nmount of ouclcafcd epithelium is present bat a few leucocytes 
persist 

Threshold +3 if tho smear contains an excess of epithelial cells no leucocytes 
Strong +4 if the smear sliows onlr nonnuclcated squamous epithelial scales 
Every positive reaction is controlled by dailr vaginal spreads examined over a 
period of ten succeeding days in order to cxcludo regeneration of on overlooked frag 
ment of ovary and conscqucntlv a mistake duo to reestablishment of tho spontaneous 
cyclic reaction 

Tho conclusions drawn from an investigation of the test in a number of v’aricd 
conditions were that 

In women with normal sex cvclc more and more of tho female sex hormone 
accumulates in the circulating blood until menstruation sets in 

With tho onset of menstruation ns well as with the beginning of pregnaner tho 
hormone disappears from the circulating blood 

Tho hormone is found in great concentration m the menstrual as well as in the 
postpartum blood 

Tho hormone is found in the circulating blood from tlie twelfth to the fortieth 
week of gestation 
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In functional bleeding a majority of cases show evcossive ovarian activity 
Functional overactivity may be demonstrated without excess bleeding (tension) 
and e\cn in the presence of amenorrhea 

Amenorrheas must be subdivided into (a) a graie type ■without cycle and into 
those -with (b) subthreshold cycle, (c) self limited with impending menstruation, and 
(d) due to persistent corpus luteum The graiitj of the condition depends on the type 
Women who hare never menstruated may nevertheless ovulate and their sex tract 
undergo cjclie changes 

The test, when positn e, permits of the dctcriiiinatioii of se\ 

Sterilities probablj fall into two classes, the first with normal cycle, the second 
with depressed function In the first group other factors besides ov’arian function must 
bo taken into account 

Death of the fetus after the twelfth week can be recognized bj the blood test 

SMALLPOX The Laboratory Diagnosis of Smallpox Virus Utilizing the rabbit, DefrIes, 
E D, and McKinnon, N E Am J Hjg 8 107, 1928 

The reaction in the skin of the vaccine immunized rabbit following the intra 
dermal injection of smallpox material mav bo useful in tbe diagnosis of smallpox, but 
IS so variable, both in occurrence and in character, that accurate interpretation is often 
impossible 

The corneal reaction is specific, but positive results have been found bv the au 
thors in only about on o half of the tests when known smallpox material was used 

The intradermal injection of smallpox material into normal rabbits evokes rcgu 
larlv a definite, specific lesion 

The development and retrogression of the lesion produced by the intradermal 
injection of smallpox material into the normal rabbit differs markedly from the course 
of the lesion similarly produced in the vaccine immunized rabbit 

The repeated intradermal injection of smallpox material into rabbits produces in 
them a definite immunity against vaccine virus 

A laboratory test for smallpox virus is found in the development of the typical 
lesion following intradermal inoculation of smallpox material in tbe normal rabbit, 
contrasted with the response following a similar procedure in the vaccine immunized 
rabbit 

SPINAL FLUID Further Data. On the Boltz Test, Cady, L D Arch Neurol and 
Psjchiat 18 505, 1927 

The Boltz test is made by placing 1 c c of spinal fluid in a Wassermann test tube 
and adding 0 3 e c of acetic anhydride drop by drop The contents of the tube are 
then shaken, and 0 8 c c of concentrated sulphuric acid is added drop bv drop The 
tube IS again shaken and observed for about five minutes, when a blue pink or lilac 
color will develop in positive general paralytic fluids Boltz behoves that the tost as 
of diagnostic and prognostic significance in ncurosyphilis 

The Boltz test is a modification of the Liebermann cholesterol test, but these 
fragmentary observations fail to show that cholesterol is in any way responsible for the 
positive reaction The modified Boltz test has been used on 799 specimens of spinal 
fluid Positive reactions were found in from 79 to 94 6 per cent of patients with ncuro 
svphihs when the test had not been rendered negative by treatment The modified test 
was positive in 42 4 per cent of 264 other nonsy philitio neuropsychiatric patients It 
was found positive in 27 2 per cent of seventy seven patients with constitutional dis 
cases This occurred for the most part in patients with arthritis of the spine I’hc 
original tost seems of some value in indicating the presence of abnormal processes in 
the meninges and the central nervous system, and promises to be of a value at least 
equal to other routine nonspecific chemical tests The modified test may have consider 
able value in the control of treatment of neurosyphilis These observations indicate 
that, whenever the test is used routinely, the original and the modified technic should 
be used on each specimen of spinal fluid examined 
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Reagenzicn und Nachrboden'^ 

T he collection of reagents is dmdtd into those for qunlttatne tests, for quantitituc 
tests, for physiologic thcmistry and for microscopic technic Then follows the culture 
media preserving and hardening fluids and miscellaneous formulas 

The authors are tuo German pharmacists and they apparently know little or nothing 
about modern American methods For example there are more than 400 formulas for 
physiologic chemistry and yet there is nothing of modem blood chenustrv or the micro 
methods TJiere are about 250 formula for culture media but neither E M B agar nor 
Russell's Double Sugar Medium is given 

However it is a right complete collection of German formulas and includes many 
wIulIi sound right strange to us 


Die Wasserstofftonenmessung't 

T his is n small book of only 140 pages which attempts to gne the essentials of the 
determination of hydrogen ion concentration m tho simplest possible manner so that those 
ivithout spLCial training in physical chemistry or mathematics can understand it After 
preliminary cliaptcis on solutions ionization and bolters tho author explains the process 
of determining the hydrogen ion concentration both by the use of indicators and by 
electrical methods for tho worker who has no other help tlian this little book Clark and 
Lubs indicators and other American work arc given recognition 


Prmcifles of Public Health Eitgmecrmgt 

T his lolnmo is the oiitgroirth of a coureo m public lieullh engineering giren bj the mthor 
at Columbia Univcrsiti und is intended for tbc medical health officer without engineering 
training and for the sanitary engineer williout hnoniedge of public health principles 
“In brief the book nttempts to furnish the pubbe licnlth background to the conventional 
sanitary engineering course and nn engineering ncwpoint to tho medically trained man 
doing public health work 

In this aim tho book is commciidnbli successful and serves a useful purpose Tor 
those interested in the subject there nre lists of collntcrnl reference works at the end of 
each chapter 

The book con be recommended to those to whom it is addressed 


T. • j ler -1 /n«>nirpnt5 and Culture Aledla — V CoHecHon of the Mo t 

ln,port?n?in^'Hcirable'?o™^^^^^^ 

Dlfatlsseratifllonenmc uns mo ^ Bonl. ’tcK" 

C-iinllicr Lehmann Published hi Johann \mbro In Barth LclisiE ^ 

Sclchcrgo'^^£?i‘-'^;i;^er.^ir''‘^^ 3? ngu’rcs. Tho M.omll.an Co New Tork 

~ Novb I, so fur us ‘?o,‘i'L”rt?eJ“d’ 

unrrbrisXhon^of Zs ooutents' so that the reader mav judge ns to his personal need for 
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Qroivmg Up"^ 

M odern educators and modern parents are agreed upon the -uisdom, the benefits, and 
the necessita of imparting to children a correct knowledge of sei. life It is one 
thing, hoirever, to have knowledge and another to be able to impart it, and gifted, indeed, 
are they who can speak to children on these matters in a tactful, understandable, and 
inoffensiie waj 

Because of this inherent difficult} theie is a tendenc} to pass on this responsibility 
and for each, the parent, the teacher, the doctor and so on, to eiade this dut}, in large 
measure for lack of a satisfactory way to go about it 

Of all the books which have been wiitten, there arc none so commendable, none so 

y aluable, and none so entirelv satisfaetov} as this one by Karl de Schyveinitz 

There is nothing in it which smacks of “now children”, there is nothing to arouse 

suspicion that somethmg is being suppressed, nothing to awaken unsatisfied curiosity, 
nothing to cause embarrassment to child or parent, nothing incomprehensible to a child’s 
mind The hook is maivclously natural, entirely matter of fact, of absorbing interest and, 
wathal, accurate and complete There is no glossing over, no omissions, the book admits 
of no criticism for, and this, indeed, is its main virtue, that vnthout the sbghtest suggestion 
of the teacher, without anv portentous solemnitv, it leaves the child reader undisturbed in 
the understanding that mating and birth are natural, seemly, and good things concerning 
which there should be no false cloak of shame or prudery 

To the parent and teacher, and to the harassed doctor consulted upon how such 
teaching should be done, this book y\ill be of inestimable laluc 

There is only one regret, that there is no way in which it could be placed in the hands 
of everv parent and every child 


Medical Bacteriologyf 

book IS intended prunanly for the medical student and practitioner, its purpose 
being to present simplv in a practical way the accepted relation of bacteria to medicine 
It IS divided into two parts Part I, Descriptive Bacteriology, presents in a simple 
yet relatively comprehensive manner, a discussion of the properties of bacteria in relation 
to disease, the ordinary methods of cultivation, staining, etc, available for their study and 
identification and in various serologic and pathogeuicit} tests There is a short but useful 
chapter on common contaminating organisms folloyyang which the bacteria of ordinary 
pathogenicity are described 

Fungi, filterable viruses, protozoal diseases and helminth infections arc ne\t described 
There is a short but practical chapter on bacterial preparations yaccines, sera, etc 

In Part II, Apphed Bactoriolog}, tlie uses of bacterial preparations are discussed 
Because the hactenologic evamination ma} be, and, as the practical experience of any 
pathologist wall testify, often is, ruined b} a fault} collection of the specimen, a chapter is 
deyoted to this 

Then follows a discussion of laboratory aids in the diagnosis and treatment of various 
diseases which are arranged in alphabetical order The final chapter discusses succinctl} 
the bacteriology of water, milk and food 

This bttle book should be eminently useful to those to whom it is addressed 


Anthelmintics and Their Usesf 

I N THE preface to this distinctl} useful book, the authors comment very pertinciitl} upon 
the fact that helminths form a separate and distinct group of organisms and that the 
drugs used to combat them are also a distmct group since they are seldom used for other 
purposes 

•Groyvinsr Up By Karl de Schweinitz Cloth 111 pages 30 Illustrations The Macmillan 
Co N cw York 

tMedIcal Bacteriology Including Elementary Bactenologv B\ L H Mhitb} Cloth 
320 pages 73 illustrations J and A- Churchill London 

t Anthelmintics and Tlieir Uses m Medic il and Veterinary Practice By R N r'iiopti 
MD Professoi Pharmacology Calcutta School of Tropical Medicine and Hjgiene and A C 
Chandler PhD Professor of Biology Pice Institute Houston Texas Cloth 201 pages M il- 
li ims and MTIkins Co Baltimore Md 
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Becau e of these fact*? becau e the e organijns differ in their reaction to drugs be 
cause many of the detads concerning anthelmintics and tl eir uses appear in relativeir in 
accessible places, and because bv nrtue of the structural and phvsiologic diver jtv of 
helmintlis there can be no umvcrsdl anthelmintic this book has b^en written 

It IS diMdcd intf three gcntrnl ections iit the llr t rf wl icli tlie general ton identHns 
ajipbcible t<i tin subject iri disease 1 togttlier with a rli u inn <f tl t irrthtion W 
tueen diemicnl composition and 'intbelimntic action 

Section H 13 devoted to a discussion of anthelmintics acting on para itcs in the gut and 
^'ection III considers tho used against rmatic parasitic infections 

The literature of the subject has been fteelv consulted and evaluated in the light 
of the authors^ experience 

The book, stated to he the first of its kind hould fill i cerv useful place in the 
practitioner s Iibrari 


A Textbook of Biologic Assays'*' 

^T'lTIS the ccoud edition of a w llkmun in 1 rvfr niflv pnctical mmuil has been so 
extensi\el\ revised ns to I no I «n pra li ll\ rtwritten It mm lie r gard/*! ns an 
authontv in its field nud higlili c iiimtnl d i< tl se tn^igH ir iiitcrcsteil m pli innaecutical 
assai or dru^ afandardizafi in 

Laboratory of Physiological ChemistryJ 

^HIS manual is intended frtmirili / r th teiclung of students of biochcmistrv nnd 
presents in nine chapters a well ordered in s of exercises mcluliag the accepted modem 
methods especial!' rjuantitative of [hvsi 1 gi eheraistr' It is interleave! for the in ertion 
of notes and should prove acceptable t> befh teacher and student 


Clinical Laboratory Procedurest 


T his is essontjaiu a compendium of the various methods u ed in the authrr s lab- 
oratories the book b^’ing interleaved fir ilu ci-nvenieme of the user 


The Determination of Hydrogen Ions§ 


N EITIIEE this book nor Its author rcijuirM ail intro luction Dr Clark a pionoor staaies 
in the Rtath of h\drogeTiifn detenBinatjon and his rehtiin to the development of 
this field of biologic chemisir' are sufficient m themselves to as ure the aulhenticitv md 
authority of this volume 

The present edition embodies a comprehensive rcviejv of all the advances in technic 
and all the applications of hvdrogtn ion detcmunation to biologic studi s in health and 
disease 

Despite the complexities of the subject the stvie is exceelmglv clear and at the 
same time happ' and scholarlv Ii is a volume to be owned and read with pic isure -is 
nell ns with immeasurable profit 

It IS a welcome innoiatiua inilecl to rra.l a volume the aaturc of ivhose subject 
would lead the reader to iipreheod a ronjrrrus stvie culjveaod bv rhaplcr mottoes as it 
wire both grille -ind gsv uu 1 ii.u from Aim ni ud.rtoml but to the l,ml 
nevertliele s! 

Dr Clark aud the pubbsbers ore to be eongratulatcil und tic reader os well tint 
such a bofk aivaits his perusal and slul 


> p Pitt nc r Ph G 
Second edition. Cloth 


etc In tructor fn IHoIo"ic 
3 paffes 15 lUustraOon- 
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\ T xtbook of Blolotrl N a} 

As ar Phfla College of Phanmacr etc. 

P Blaklston B Son S. Co PhJIadelpblile 

-^L or ChemLtrr Lnlvcrsltr of 
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EDITORIALS 


The Sanitary Significance of Lactose-Fermenting Bacteria Not Belonging 

to the B Coh Group 

T he deteimination of the potabihtv of watei, a matter of gieat sanitaiy 
importance, has always been the sub 3 ect of some confusion in the lay mmd 
There are manj-^, for example, who behev'e implicitly that all that is neces- 
sary IS a single bacteiiologie stndj, fading to appreciate that such an exam- 
ination applies onh to the water at the time of examination, that it offeis no 
absolution for the sms of the past and no giiaiantee for the future and that 
without interpietation m terms of a sanitarj siiryej^ it is but a leed to lean 
upon 

There is a popular idea, also, that running water, if not always pure, will 
punfv Itself m its course, an idea which inyestigations of the U S Public 
Health (Bull 173) hare shown to he quite erioneous 
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LWTOmu* UOI 

These fallacious, conceptions at times rendei the inteipietation to tlic pub 
he of bacteriologio uater examinations a matter of chtBculty, especially as 
the subject itself has inlicrent difficulties demanding caieful consideration 

In a general uaj, without enteiing into a discussion of the minutiae of 
the subject, bacteiiologie e\anumtioiis aic hrgclj concerned with the detee 
fion of B coll, and mucli interest, tlicrefoic, attaches to those organisms, which 
mij be a source of confusion 

Boheiung that the sanitary importance of such haeferia, lactose fciraenteii 
not belonging to the colon gioiip has been someuhat overlooked Greer' and 
his collaborafois have rccentlj lestudicd the question in some detail bised upon 
e\aminations of the Chicago water supplj 

Tlie most common lactose fci mcnting baeteiia encountered in water arc 
Cl AVelchii, B aerosporus, Streptocoeeiis fecabs and members of the mucosus 
eapsulatus gionp 

In the Qiicago water supplj these and loialed bacteria were shown to 
halo a seasonal ■iai}'ition and to laiq in raw and heated water, so mncli so as 
to render valueless, during manj months of the jear the forty eight hour pro 
sumptive test of treated vratcr as an indo\ of B coli In Chicago therefore, 
the presumptive test must be earned to completion to avoid crior dunng the 
greater part of the jear 

Tins fact is of practical impoitaiue and brings up a numbci of questions 
m connection with the use o£ lactose broth ior the isolation of anj single 
organism 

A renew of the literature shows that B cob is outgrown and inhibitec! 
in culture media bj several bacteria found in water The e\porimental work 
of Greer and his associates shows that a) B cob may he outgrovni bj S 
fecabs. Cl ITelchii and Ps pj ocj ancons m fortj eight hours h) B aerosporus 
IS outgrown by all these organisms in both twentyfour and fortyejght hours, 
c) If B coll is present m these miatures, it can usually he isolated in Iwentj 
four hours from tubes showing gas within this time d) Comhinations of 
organisms found in water maj give rise to gas production which is not duo 
to the presence of B cob 

A studs of the litcratuii, icvcals tliat only two of the lactose fermenting 
oigamsms otiici than B cob Cl 'Welchii and the Fucdlandor gioup, are com 
iiioiilj associated with pathologic eoiidilions in man Ps pjocaiicus mav or 
maj not ho pathogenic when ingested Greoi and his coworkei-s found it 
usuallj associated with B cob, and believe that its potential properties war 
rant the condemnation of a water from wliieli it is isolated 

The question of the survival of microorganisms in water is of marked 
importance 

'Water IS not a satisfuctoij menstruum for the survival of intestinal bao 
tcria and the hjdrogen ion concentration temperature, sunlight and sedimen 
tation all plaj an important lole m determining the survival of nifeslmal 
bacteria iii water 

B coll usnallj survives longei than B typhosus $ fecabs perishes lapidlj, 
while the evidence suggests that spore formers snnivo the longest IJue to 
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the variety of factors influencing the lesults, deflnite tune tables of suivival 
aie difficult to compile Each watei ivith the concomitant cii cumstances is, to 
some extent, a law unto itsclt 

The results of this studi aie of inteiest in connection with the techmc of 
bacteriologic water examination, the present tendency of which has been 
toward the use of selective media and methods adapted to the detection of 
B coll to the exclusion of other bacteria 

The vork of Greer and his associates leads them to beheve that the best 
combination of mediums and methods include lactose broth for the presumptive 
test, eosin methylene blue for the confiimatoiy test, and lactose broth and 
agar slants for the completed test 

Their conclusions may be thus summarized 

Besides B cob, S fecabs, Cl Welchii, and Ps pyocyaneus may all be of 
sanitaij importance in water examination, S fecabs probably haying as much 
sanitary significance as B cob, while Cl Wei elm and Ps pyocaneus are of 
less significance, and B aeiospoius of no significance 

Willie not suggesting that any of these oiganisms are any better indexes 
of fecal pollution than the fecal tjqie of B cob, they stress the fact that there 
are lactose-fermenting bacteria in water other than the colon-aeiogenes group, 
some of nlrich haie sanitary significance and cannot be ignored 

They suggest, theietoie, that it may veil repay routine control labora- 
tories to discover nhat lactose-fermenting organisms other than B cob are 
present in then water supplies, and to study and determine the potentialities 
of the types of pollution present, especlall^ as such in\ estigation may reveal 
the source of false negative and positive results encountered in the routine 
examination for B cob 
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Prtit Presidents 

Dr Philip Hillhoivitz _ _ _ - 1922 3 Db Frederic D feoNDbRN _ _ _ 1925 6 

Demer, Colorido York Citj, Neiv York 

Dr IVm Carpenter MacCarty - - 1923 4 Dr Williaai 6 Eaton _ _ _ _ 1926 7 
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Dr John A Kolmer _ _ _ _ 1924 5 Dr A H Sanford _____ 1927 S 

PJiihdelpliia, Penns3h mil Eochester, Miimesot i 

PitiDAi, TuiY 5, 1929, 9 V \r 

Call to Order 

Short Business Session 

Scientific Piogtam 

Tlie Effect of the Presence of Bile on the Agglutination Beaction Bi Euth Gilbert, M D , and 
Marian B Coleman, B S , Albany, N Y 

Tularemia (Francis’ Disease) A Eeport of Ten New Cases natli an Analysis of Si\ti three 
Cases Occurring m Dayton, Ohio By Walter M Simpson, MD, Dajton, Ohio 
The Eoutuie Use of the Photoelectric Hcmoglobmometer By A H Sanfoid, MD, and 
Charles Sheard, Ph D , Eochester, Minn 

Polvci tliemia (Patent Foramen Ovale) B3 Herman Spitz, MD, Nasliville, Tenn 
Acute Diffuse Mjehtis Following Intravenous Injection of Neoarsphenamiiie Bj Ernest 
Scott, M D , and H L Eemhart, M D , Columbus, Ohio 
Spontaneous Memiigeal Hemorrhage B\ Frederick H Lamb, MD, Daienpoit, Iowa 

Friday, July 5, 1929, 2 pm 
S ymposium on Undnlant Fever 

Undulant Fcvei in Man A Cbnical Anahsis of Thirty three Cases Bj A S Giordano, M D , 
and E L Sensenich, M D , South Bend, Indiana 
Discussion on Undulant Fever B) Walter M Simpson, M D , Dai'ton, Ohio 
The Pathogenicity for Monkej s of BrueeEa Abortus By Merrill J King, M D , Mount 
MacGregor, New York (B\ invitation ) 

The Btiologj and Diagnosis of Undulant Feier in the United States By Chailes M Carpentei, 
M D , and Euth Book, Ph D , Ithaca, New York (By invitation ) 

Some Observations on the Agglutination of B Abortus Bj Prank B Lmcli, Jr , M D , and 
Annette M CaEan, Philadelphia, Pa 

Notes on the Bacteriologi of the Brucella Group B\ K J Meyer, M D , San Francisco, 
Calif, to be read bi J C Geiger, MD , San Francisco, California (B\ iimtatioii ) 

Friday, July 5, 1929, 7 pm; 

Round Table Discussion 

Virtuositj in Climcal Pathologj By Philip Hillkowitz, M D , Denver, Colo 
Problems Bj W 6 Gamble, Jr , M D , Chicago, Hlinois 
The State Laboratory Problem Bi Edward F Cooke, M D , Houston, Texas 
The Hospital Situation 

A Economics By Herman Spitz, M D , Nashville, Tennessee 
B Scientific BvEobertA Keilt), M D , Washington, D C 
C Statistical By Phibp B Matz, M D , Washington, D C 

D Eolation to the American College of Surgeons Bj J J Moore, M D , Chicago, HI 
Postmortems Bv Herbert E Mills, M D , Tampa, Fla 

Is the Cost of Laboratori Work Too High” Bv Eobert P E Stier, MD, Spokane, Wash 
The Clinic il Pathologist in the Rural Hospital Bj C W Mavnard, M D , Pueblo, Colo 
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SlTURDU, JlL\ b 1020 0 

Gmgmtis V The Gharicter of the Exudate iii amt.nitis Robert A KeiJtr MD, 

■Washington, J) C 

Tlie Tuberculous Cavity Alfred Blumberg M D , Oteen N C 

OtiJic Acid as a Reagent for Isolating Tubercle BaeiUi and a Studv of the Growtii of 4cjd 
fast Ivon Pathogens on Different Vidiums with Their Rnction to Chemical Reagents 
B'v H T Corper MD and Nao Uxei PhD Denver Colo 

A RcLeutlj Isolated B.iciUus of the Ilemoplulic Group B\ Prank W Hartman AID and 
Bdm Jackson M S Detroit Mich 

Immunological Spocificitj of Creen Producing btreptococti IlaMug Elective Localizing Power 
as Isolated in A arious Diseases By E C Rosenovv 51 D , Rochesti.r Minn 

Alllk Borne Rabies Bv E R Afugrage AID Denver Colo 

Observations on Intestinal Protozoinsis Bv Rawson J Pickard AID, San Diego Calif 


Svrmmvr Jol\ 6 1929 2 pif 

Patliologj of the Reticulo Endothelial Svstem Bv Zera E Bohn AID San Fr\in.isco, Calif 
Reticulocv'tes Tluir Idi.ntification and Significance By C L Spohr, AID and Alice Bostine 
Columbus Ohio 

Improved Colorimetric Procedures for the Quantitative Estimation of the Proteins of the Cert 
brospmal Fluid B) Plulip B Mat* 51 J) and Ivathan INovjck AVashington D C 
Quantitative Aticroseopic Grinn/)si3 Bv AWUboni G Eiton AID Newark Is J 
Ivevv Quantitative Clinical Methods for the Junior Scoponieter 


1 Protein in Urine 

2 Protein in Blood 

3 Protein m Spinal Fluid 

4 Globulin in Unne 

5 Sugar in Urine 


6 Sugar in Blood 

7 Urea in Urine 

8 Ammonia in 'Urine 

9 Creatinine in Urine 

10 Sulphur Partition in Utme 


By ‘William G Eston 51 D Autou R Rose Ph J) , Fred Schattner Ph D and P V 
Wells DSe, >ewark, N J (To be read by Title) 

Embrjonal Carcinoma of the Testicle L W Larson MD, Bismarck, N D 
Alalignint Tumors of the Testicle By O A. Brines Af D , Detroit AXiehJgan 


&ATURDVY July 0 19-9, 7 fm 
Annual Banquet 

Presidential Address By Dr Frank AV Hartman Detroit 5Iich 

Address By Dr Bichard B DiUelmnt Dean of the Medical School of the University of 
Oregon, Portland Ore 

Address By Dr Cyrus C Sturgis, Professor of Medicine at the University of Michigan, 
Ann Arbor Mich 

Presentation of the Ward Burdick Research Award 


Monday, July 8 1929, 9am to 12 and 2 p »r to ^ p jr 
Business Se^lon 

Call to Order 
Reading of Minutes 
Unfinished Business 
Reports of Committees 

Executive Committee — Dr A H Sanford, Clmirman Rochester, Almn 
Puhltcation Committee — Dr John A Kolmer, Chairman Philadelphia, Pa 
Edvtonot Committed— Dr T B Magatb, Editor in Chief Rochester Minn 
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Fast Presidents 


Dr Philip Hillkoivitz _ _ _ _ 1022 
Demer, Colorido 

Dr Wit Carpelter MacCarta _ _ 1923 4 
Rochester, Minnesot-i 

Dp Tohl a Kolmer _____ 1024 1 


Dhilidelphia, Peiinsj !\ ini i 


3 Dr Rrederic D SjONDekn _ _ _ ifloj o 
New York Citj, New York 
Dr William G Exton _ _ _ _ 1926 7 
Newark, N J 

Dp A n Sanpord _____ 1027 S 
Rocliestei, Aliimesot i 


Call to Order 
Short Business Session 


rpiDAA, Tula 1, 1029, 9 i m 


Scientific Program 

The Effect of the Presence of Bile on the Agglutimtion Reaction B\ Ruth Gilbert, M D , Tiid 
Marnn B Coleman, B S , Albany, N Y 

Tiilaremn (Erancis' Disease) A Report of Ten New Cases nitli an Analjsis of Sixti throe 
Cases Occurring in Dayton, Ohio B> Walter M Simpson, M D , Daj ton, Ohio 
The Routine Use of the Photoelectric Hcmoglobinonietcr B> A H Sanfoid, MD, and 
Charles Sheard, Ph D , Rochester, Minn 

Pohcjthemia (Patent Foramen Ovale) Bj Herman Spitr, M D , Nashville, Ten.. 

Acute Diffuse Mjclitis Following Intravenous Injection of NeoarspUenainino By Ernest 
Scott, M D , and H L Reinhart, M D , Columbus, Oliio 
Spontaneous Meningeal Hemorrhage Bj Frederick H Lamb, M D , Davenport, low . 

Friday, July 5, 1929, 2 pm 

Symposium on tlndulant Fever 

Undulant Fever in Man A Cbmeal Analysis of Thirty three Cases B> A S Giordano, MD, 

Disc, rr a f ® - South Bend, Indiana 

Tir , r f'" O'”" 

Sr ^ 

Notes on the Bacteriology of the Brmpli-. n r, 

Calif, to be read by J C Ge.ger Md”“^ ^ ^ ^ 

ue.ger, MD, f,,n Francisco, California (Bj imitation ) 

Friday, July 5, 1929, 7 p m 

Table Discussion 

V irtuositj m Cbnical Pathology Br Ploi.r. n in 

rs; ° 

A Economies By Herman Spitz MD n , i, 

B Scientific By Robert A Kedtj^I D w T ' 

C Statistical By Phibp B Matz’ M d' ^ ^ 

Postmortems By Herbert R Mills AI D m By J j Moore, M D , Chicago, HI 

Is the Cost of Laboratory Work H ’ I. 

The Clinical Pathologist in the Rural 1 i Bobert F E Stier, M D , Spokane, Wash 

pi a By C W Maynard, M D , Pueblo, Colo 



VMERICW 60CIETT OF ^.U^^CJLL ^ 


QQl 


''ITURDVT JlL\ % \ J 

Gu)gi7itjs T The Chancter of the Eieda e n Ttr^ n i Br Fob**-* Kfiltr MJ>« 
Washington, D C 

The Tuberculous Cantr Alfred Blumberg O et.n N C 

Oxalic Acid as a Beagent for Isolating Tub^rc’e Bacilb and a Studv o*' he Criirth if Aeul 
fist "Non Pathogens on Different Mediums with Their Feaetion to Chemic il Beagmt 
Ba 11 J Corper M D and "Nao L'ei PhJ)» D nvi C b 

A RecentU Isolated Bacillus of tin llenioplnlic Croup Bv Franl; W Ilartiuiu M D and 
Ldm Jackson M S Detroit Mich 

Immunological Specificity of ( reen Producing ''treptoeocci Having Elevtivi Loinli^uig piw^er 
as Isolated in Aarious Diseases Bv E C Ro enow M-D^ Ro he tir Mmn 

Milk Borne Rabies B\ E R Mogragc MJ) Denver Colo 

Observations on Intestinal Protozoiasis Bv Raw on T Pickard MJ) San Die^o Cilif 


Satdudat Jilt 6 2 Pit 


Pathology of the Reticulo Endothelial S\stem B\ Zera E Bohn MD San FrancL o Calif 
Rttitulootes, Tlitir Identification and Signihcann Bv C L Spohr MD and \hii Bustine 
Columbus Ohio 

Improved Colorimetric Procedures for the Quantitativ Estimation of the Proteins of the Cert 
brospinal Fluid B\ Philip B Matz MJ) and Nathan Nonck Mnshington D C 
Quantitative ilicroscopic Urinals sis Bv William G Exton MD Newark Js J 
Isew Quantitative Clinical Methods for the Junior ^opometcr 


1 Protein in Urine 

2 Protein in Blood 

3 Protein in Spmnl Fluid 

4 Globulin in Unno 

5 Sugar in Urine 


6 Sugar in Blood 

7 Urea in Urine 

^ Ammonia in Urine 
Creatinine in Urino 
10 Sulphur Partition in Urine 


By Wilbam G Exton M D Autou R Rosi Ph D Fred Schattner, Ph L and P V 
Wells, D Sc , ^ewa^k N J (To be read b^ Title ) 

Embryounl Carcinoma of the Testicle Bi h W Larson, M D , Bismarck N D 
Malignant Tumors of tbe Testicle By O A. Brines M D Detroit, Micbignn 


Saturday, Jolt 6 1929 7 p ti 
Annual Baniiaet 

Presidential Address Dr Frank W Hartman Detroit Mich 

Address By Dr Richard B Dillehunt Dean of the Medical School of the University of 
Oregon, Portland Ore 

Address By Dr Cyrus C Sturgis, Professor of Medicine at the Uni\er8itT of Michigan, 
Ann Arbor, Mich 

Presentation of the Ward Burdick Research Award 


Mondtt, July 8 19‘’9, 9am to 12 and 2 p it to 5 p it 
Business Session 

Call to Order 
Reading of Minutes 
Unfinished Business 
Reports of Committees 

Exeeutxve Committee — ^Dr A H Sanford Chairman, Rochester Mmn 
Publicatmn Committee — Dr John A Kolmcr Chairman, Philadelphia, Pa 
Editorial Committee — ^Dr T B Magath, Editor in-Chief Rochester, Minn 
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L/immithi on Ju ni'^ttaiwn of Technicians— Dr Philip HiUhoivitz, Chaiman, Denver, 
Colo 

PuhliL TiClation^ < oniimUec — Dr Edivird F Cooke, Clnirmaii, Houston, Texas 
Sentci Jiurcnu Committee — Dr H J Corper, Chairman, Denver, Colo 
Pr>,caich Committee— Dr A S Giordano, Member, South Bend, Ind 
Commiite, on 1 jhihits—Dr C H Manloie, Cliairman, Portland, Ore 
Conimittci on PCcceoloffy — Dr J H Black, Chairman, Dallas, Texas 
Report of Boaid of Censors— Election of New Members 
Xci\ Business 

Picport of Nominating Committee — Nomination of Oflicers 
Election of Officers 
Induction of Ofheers 
Adjournment 

Scientific Exhibits 
App iratus B\ B AV Rhanii, M J) , Port Wayne, Ind 
Mounted Specimens of Pathologv Be C H Manlove, M D , Portland, Ore 
R izor s-ection Method Bv B T Tern, MD, Rochester, Mmn 
The Pioblem of Gingivitis Bj Robert A KcilU, MD, Washington, DC 
‘'eicutif c E\lubit Bi Alfred Blumberg, M D , Oteen, H C 

Specimens iiid Pictuies of a C ise of Coccidioidal Granuloma Bv D Schujler Pulford, MD, 
M oodland, Calif 


Personals 

111 thi Bulletin of the American Hospital Association for Mat, 1929 we read that Dr 
J J Mooie ot Chicago spoke before the Indiana Hospital Association in Indianapolis, 
April 11th, on the financul phase of the hospital laboratorj 

That the specialtv of clinical pathologv is far from foundering on the rocks is evidenced 
bv the fact th it a mmibcr of our men are taking summer voyages to Europe Dr Frederic 
F Pondera New York Citv, is making his annual pilgrimage abroad Dr Alvin G Foord 
ot Buffalo, N Y , IS leaving for the Continent the last of Maj Dr A H Schade, Toledo, 
Ohio, plans a trip for the fall 

Dr W G Gamble, Jr , of Chicago is making a strenuous effort among the members 
of the American Societ) of Clinical Pathologists to charter a special car from Chicago to the 
Portland Convention 

Dr MiUiani J Deadman, President of the Hamilton Medical Society, will, in his ofBcial 
capacitv, Kt IS host to the Ontario Medical Association Convention during the latter part of 
Alav 

The Hurt ising importance of the Laboratory as an aid to diagnosis is demonstrated m 
the comparativ civ frequent papers on the subject at various state meetings At the meetmg 
ot the Ontario Medical Association Dr S H McKee of Montreal wall speak on the "Relation 
of the Clinical Laboratorv to Clinical Ophthalmology ” 



The Journal of 
Laboratory and Clinical 
Medicine 


VoL XIV 


St L0UI& Mo Jui\ 1929 


No 10 


CLINICAL AND EXPERIMENTAL 


A B^CTERIOLOGK bTUD\ OP FI\ E HUNDRED SIXTY SEVEN 
postmortejM examinations* 


HEvn\ r Hu^T MD \nd Ethei MB, ChB 

FelloiLt ill Pathology The Mayo Foundation 

Luthfr Thompson Ph D 
on Chiitral Patholooy The Mayo Clinic 

\ND Geouof W Waldron MB 
Technical Assistant 
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T he Miluc of most ]iostmoitcm c\ammatioiis is enhanced ticmendoush if 
a caicful bacterioIo"io studt is made on the fluids and organs of the bodj 
m manj instances the entire solution as to the cause of the patient’s illness 
and death can onh be i-eaclied ba such bncteiiologic icseaich 

In the piesence of abscesses peritonitis imcumonia etc if a specific 01 
ganism is found the diagnosis is complete The finding of Actinomjccs 
Strcptotliri^ and amebae has a similni significance The uoik of the bactcriol 
o"ist IS eaen moie necessary ashen for annous reasons proper studies cannot 
be made befoic death Hence the cause of dcith aahich maa haae been obscure 
tun eithci be definitela determined 01 coiaoboiated 

Tudging fiom the liteiature postmoitem bacteriologa has leceiaed little 
attention and moieoacr is loceianng eaen less in lecent 3 ears JIan, prob 
lems present themsclacs in this phase of bactcriolog5 and certain aaorkers in 
this field considei the results so conflicting as to be unsatisfactor} The quos 
tions confronting one in the interpretation of the results obtained in a studa 
of this pioblcm aie Is there a terminal or agonal mansion of the blood stream 

Receive 1 for publication ^September 5 19 8 
^^ork done In Sections on Clinical ratholos> and Pathologic Vnatom} The Ma>o Cllnli. 
Submitted for publication September J9 8 
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and tibsucb ot the bode bj hdcteiia alieaclj piebent Mitliin the gabtiointe&tmal 
and pnlnionaiY tiacts*^ Is this teimuial iiicasion ot ficciuent occuiience? 
Does it occur in one ttpe ot case moie otteii than in anothei ? It such in- 
casion does occui, nhat aie the most piobable toci of oiigm and nhat pait do 
thee plac in the death ot tlie patient? Do bacteria niigiate fiom foci oi fiom 
the gastiointestinal oi lespiiatou tiacts aftei death and if so hon soon? 
Theie aie as manj caiiations to tlic question of dissemination of bacteiia aftei 
death as to the ones legaiding teiminal oi agonal invasion of bacteiia 

Because of the foiegoing difficulties the few voikeis in the field who have 
lepoited the results ot then eftoits hace icached various conclusions Some 
suppoit the leliabilitv ot the results, otheis believe that invasion ot the blood 
and oigaiis either befoie oi attei death lendeis the results valueless 

IManv of the eailiei students ot this subject consideied that postmoitem 
cultuies weie ot little value Wurtz and Heiman, Hauser and Biich-Hiischfeld 
found Bacd/its coh cowiiiKins to be a common invadei of the blood stream 
and iiiteinal oigans attei death Thev concluded that dissemination of bac- 
teiia fiom ceitain oigans paiticulailv fiom the gastrointestinal tiact, takes 
place soon aftei death, and because ot this the results obtained fiom post- 
moitem bacteiiologv vveie unieliablc It is notevvoithv that in none of the 
eases which thev mentioned was neciopsv peifoimed less than ten houis aftei 
death 

Fiedette, although he admits the possibilitv ot invasion aftei death, be- 
lieves that cultuial results obtained a few houis aftei death aie fault reliable 
111 demonstiating the piesence of oiganisms at the time of death 

Canavaii and Soiithaid, Landstrum and Aiisteilitz, and Moiiod and 
jMieaigne concluded that the heait’s blood, livei and spleen weie seldom the 
seat of teiminal invasion bv bacteria of the intestmal tract, and that the bac 
teiia found weie of intiavital oceuiieiiee, at least dining the few houis imme- 
diateh aftei death 

Fiexiiei has pointed out that secondaij oi teiminal infections are lela- 
tivelv common, paiticularlv in chionic diseases 

Low, Canon, Aehaid and Pluilpm, and Gwvn and Hams, all agiee that 
postmoitem cultuies should be made as a loutine 

Gioidano and Barnes, in 1922, thoioughlj leviewed the liteiatuie and le- 
poited then results fiom a caietul bactenologic studv of 213 postmoitem 
e\aminations Thev concluded that the bactenologic changes noted may 
stiengthen, illuminate, oi shaiplv modifv the cause of death, as levmaleci bv 
clinical diagnosis Thev admit the possibilitv^ of teiminal invasion Its oecui- 
lence must not be dismissed lightlv as it mav be the most impoitant coiitiibu- 
toiw factoi to the cause of death 

Oui lesults vveic obtained bv woikiiig on the problem consecutivelv and 
independentlv foi two and a halt veais Each woikei used a similar technic 
Cultuies weie taken when possible fiom the heait’s blood liver and spleen, 
and from other organs when indicated Accumulations of fluid and piiinleiit 
material were also cultuied Blood fiom the heait was obtained usnallv from 
the jnilmonaiv aitciv bv me«ins of a steiilo svimgp and needle The surface of 
the alter V was alwavs siaied either bv means of a heated spatula oi a piojected 
flame The siirf.iee of the oigans to be cultuied was sealed in the same wav and 
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the miteiial ^\ is ul)t uned thiou^,h this stciilc held b\ ini ins ol i speci il 
oliss pipette 01 i met il loop Pus and other lUiids ncie obtained b^ aspii i 
tioii 01 smbs The utmost eaie \\ is obseived to climinitc coiit immatioii 
Rosenon ’s dextiose bi uii Inotli nul the oidmai} blood a^^ai plates neie m 
ociiKted as a loiitmc mth the matcrnl obtained for cultiiie As occasion 
demanded special mediums neie inoculated All mediums nere inoculated 
within one houi aftci the mitoiial to be eultuied had been obtained Foi 
compaiisoii and contiol diicet smeai*s weie made tiom inflammatoi} siiifaees 
and fiom the contents ol abscesses These smcai'S weic then stained and 
examined foi oiganisnis 

The \alue of oiii woik was enhanced b^ the fact that the bodies had 
not been subjected to lefiigcntion and that the cultures were obtained w’lthm 
one to twehe houi's aftei death most ot them within thiee hours Table I 
shows that the latio ol positi\e to negati\e cultures moic oi less conesponds 
thioughout The thiec positue cultuies of the thud woilci and the one posi 
tnc ciiltuie ot the fiist woikei t ikon twehe lioiiis after death weic obtained 
fiom eases m which thcie was cxtciisnc inleetion ]>iioi to death One case 
was that of septicemia and tiom the extent ot the infectne lesions in the othei 
cases teiminal septicoimi im^ht ha\e been pusent We concluded theie 
fore, that at least twehe houis maa elapse between death and postmortem 
examination without affecting the ielial)ilit\ of boctenologic studies This 
agrees with the mcw of Fredettc who bclicics that cultuies obtained a few 
hours aftei death aie fairh leliabic in demonstiating oiganisms present at 
the time of death Gioidiiio and Baines also concluded that nnasion of the 
blood stieam lareh occuried and that sustained progiessne incieasc in posi 
tne icsults at successne hours atJci death did not occur In then senes the^ 
co^eied a pciiocl of twcut^ three horn's after death 


T\blk I 

Positive \nd Neoative Cclti pes or Hevpt s Blood Time Obtmsed After Devtii 



On the othci hand Biieh Hnschfeld eultuied the iiiteninl organs and 
heart’s blood of twentA cada\cis ten bom's after death and found Bacilhi<i coh 
m all of them Wiiit? and Ileiman also found the bacillus in the Incr spleen 
and kidneis of cada%eis cultured twenta foui to tlinta six hours after death 
The total luimbei of blood cultuies made at postmortem and the total 
niimbei which were positue and the pciccntage of posit ues me shown in 
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Table II These data, when compared with those of othei workers aie low 
except those of the second worker, m this gioup theie was a much higher 
pcicentage of cases in which there Mere definite foci 

The percentage of positive blood eiiltiues obtained after death by other 
im cstigatois is as folloivs Fiedette 35, Simmonds 48, Giadivolil 44, Canavan 
and Southaid 44, Richei and Goehring 29, and Gioi claim and Baines 38 8 
Stiaiich, in 2000 cultuies found 1001 cultnies steiile The cultuies were ob- 
tained tiom the heart’s blood at neeiopsi on an aieiage of ten to fifteen hours 
attei death A maiked vaiiation mac also be noted in the percentage of posi- 
tnc cultuies obtained in oui series It can be easily undeistood that the type 
of cases dealt nuth by each woikei must liaie a great deal of influence on the 
lesults obtained For instance, a piepondeiaiiee of cases in which there are 
nifeetious foci Mill laise the peiecntage of positive blood cultuies In only 
one ease in oui combined senes did Me find a positive blood culture Acithout 
definite foci 

IVe considered that foci of infection Mere piesent in all cases in ivhich 
tlie lesion Mas demonstrated pathologiealh , such as cases of peritonitis, abscess, 
meningitis, pneumonia nith abscess fonnations, and ulcerative colitis By com- 
paiiug the peicentage of cases nith definite foci noth the percentage of posi- 
tne blood culture (Table III a uniformitc of results mav be seen except in 


Table II 

C csES M iTH Positive Blood Cultures and Definite Foci 



BLOOD IVLTLRES 

BEFIMrF FOCI OF 

; infection 

DEFINITE FOCI OF INFEC 
nON AVlTII POSITIVF 
BLOOD CULTURES 


; NrMBFR 

PO&ITI\E 

PERCENT 

POSITIVE 

CASES 

PER CENT 

r\SFS 

PER CENT 

First Morker 

201 

(.A 

A1 A 

02 

45 S 

62 

07 4 

Second worker 

12S 

AA 

43 7 

90 

73 2 

AA 

A8 9 

Tliird worker 

185 

4A 

24 A 

S8 

47 6 

45 

All 

Pourtli worker 

AS 

12 

20 7 

31 

A3 4 

12 

38 8 


the case of the fust MOikei and the fouith Morkei The discrepance in the 
foiinei group can be explained In the fact that, although the peicentage of 
cases Mith definite foci nas small in comparison Mith the others, jet the pei- 
centage oi positne blood cultures Mas high, thus raising the total peicentage 
of positive blood cultures In the latter group the percentage of cases Muth 
definite foci nas high nith a Iom peicentage of positne blood cultures, thm 
decreasing the total percentage of positne blood cultures A study of the 
necropsA records shooed the laiiation of peicentage of positne blood cultures 
in cases Mith definite foci to be dependent on the seventy and extent of the 
lesion picsent 

A. list of simultaneous cultures of heait’s blood, spleen and In'er and of 
positne cultuies A\as made in an attempt to determine Achether cultuies from 
arn one oigaii indicated bettei than those of anothei the presence of baeteii- 
cmi.i As this list onh included cases in aaIiicIi all three organs had been 
cultiucd smiultaneouslA Me Aiere able to studj the beliavioi of each oigan to 
the bacteii-i jnesent m tiie same ease Oui data seemed to sIioav that the 
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blood ^^as a bettei indicatoi of bictencmia thin cithei the spleen oi the 
livei 

Because of the gcncious blood supph ot both h\ei and spleen it might 
be expected that if a positue cultiuc \\'is obt lined tiom the blood itself, the 
organs also should contain similai bactciia We tound ho^\e^c^ that tins 
did not occiu (Table III) Wlietliei this is due to inhibitoi\ oi bactericidal 
influences ot these organs we aie unable to sn^ Cultures fiom the li\ei 
weie more often positue thin those tiom the spleen This maj mean that 
the fluids of the spleen aic moic batteiicidal than those of the luer, or that 
the luci IS more liable to nuohemcnt through its {loitil ciieulation in cases 
of pciitonitis or gastiointcstmal lesions 


Tchle hi 


A COMPAHISON 01 CULTLKES OP HEARTS BloOD SpLEFV AND LlVER MADI SI\IULT\NE0L SLl 



CULTURES OF 
ULVRT R nLOOD 
HPLFEV \ND LIVER 

lIFART K BLOOD 
SPLFEN \ND LIVER i 
POSITIV'E 

IIEVKT S BLOOD 
\L0NE POS 

ITIVF 

SPLEFV 

ALONE 

POSITIVE 

LiniR 

\LOVE 

I OSITIVE 

First Morkcr i 

1 iU 1 

31 

6 

■i 

2 

Second worker 

83 1 

11 

10 

1 

C 

Third iiorker 

10 




2 

Fourth ^\o^ktr 

41 1 

a 

2 




Oul lesults uc in diicct opposition to those ot Gioidano and Bnnies who 
in comparing cultures of the blood and sjfleen made simultaiicouslj concluded 
that the spleen ser\es as well i1 not better than the heart s blood for detci 
mining terminal bactericmia 

A caieful sunci w is made ol ill cases which wcic considered aftci post 
mortem examination to be of nonbuteiial ongni, sndi ns brain tumors, dis 
eases of the tlijioid gland cardioxasculai diseases and blood dysciasns The 
cases of this t>pc studied hi each worlci were 109 33, 97, and 27 respectuelj 
In onlj one of these was a positue eultuic obtained trom the heart s blood, 
lucr or spleen The time that the cultuics weic made sailed between one 
and twelve hours after death Postmoitcm invasion had not occmicd In 
the one case in which positive blood culture was obt lined the diagnosis before 
death and at necropsj was acute Ijmphntic leucemia At necropsv hemoljtic 
streptococcus was found in tlic heart s blood livci and spleen but infectious 
foci were not dcmonsti itcd Necropsv was perfoimed ten houis aftci death 
The patient foi four months before death had been subject to colds and 
his iccent illness was of two wcels duration in which time he ran a tempera 
tuie as high as 104® Septicemia was not suspected and blood ciiltiiies were 
not obtained before death It cannot be piovcd tlint septicemia was present 
but considering the course of the Iciminal illness and the bictcnologic changes 
noted at postmoitcm examination this might have been the case 

SUMVIABV AVD CONCLUSIONS 

1 This papci IS based on a studv of 567 postmortem examinations The 
bacteiiologic woik was cairicd out bj four pei'sons woiking indcpcndenth but 
consccutiv cl> 
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2 The cultmcs i\eie taken liom nmeiiigeiated bodies one to twelve lioiiis 
attei death 

3 It nas found tliat the lapse of twelve horns aftci death did not affect 
the lesults 

4 The iieiccntage of positive postinoitem blood cultuies obtained bi^ each 
woikci was 31, 43 7, 24, and 20 7 lespcctiveli 

5 In all but one case in which cultuies of blood w'eie positive definite 
loci of infection weie demonstrable 

6 It was found that the numbei and tepe of cases in wdiicli infectious 
foci weie dcfiniteh present was in maikecl lelationship to the percentage ol 
positne blood cultuies 

7 Br comparison ol simultaneous cultuies iiom the heart’s blood, liver 
and spleen it was concluded that the blood is a better indicator of teiminal 
bacterieniia than either the livci or spleen 

8 In all but one case of nonbacteiial diseases, the cultuies weie entiielv 
negatn e 

9 From the umfoimitc of results, it is believed that postmortem baeteiiol- 
ogr IS reliable and, it earned out carefulh and as a routine, ofteir leads to 
the solution ot the exact cause ot death 
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D uring the earU ages the association ot chemlstl^ and medicine was illus 
tinted b^ the efforts the alchemist m his endea\oi to piepare the 
eliMi of life On moic stable foundation m the eaih part of the sixteenth 
centui\ appealed that eccentric i,enius Pai icelsus nho lool cd upon medicine 
fiom the point of mow of chemisti\ Litei theie is found van Helmont the 
originatoi of chemical phjsiologv Manv othci chemist phvsicians occupied 
chairs in the univeisitics and contributed in i lar^e measuie to medicine and 
chcmistij The pioneci and epoch lesults came in 1828 nljcn Woehlei and 
later Liebig removed the baiiiei which was believed to sepiiate oir,anic md 
inoiganic compounds the chemistrv ot living things tiom the ineit Here 
the beginning of the studv of life and its processes became iclated to the 
ehemistrj of so called ineit mattci Poi instance Sii 'WilUam Front discov 
cred the piesenco of hvdrochloiic acid m gastiic contents thus placing a vital 
lelationship with the chemistiv phvsiologj and jiathologj of digestion The 
work of Pasteiu is well known to ill ot us Tlic association of gout and unc 
acid likewise was also one ot the carlv achievements Thus it is seen that the 
clicmicil cxamiiintion of the blood of living beings affoidcd methods of diag 
nosis which in tiuai has developed rescaicli on new substances and the prescii 
tation of metliods ot gicitcr accui ic\ In iclntion to the rcpoit to he pre 
sented in this papei the investigations of Frcdeiick ‘William Pairv who devoted 
much of his time to the studv ot diabetes never saw the fulfillment of lus 
vision of his reseaicb the discov eiv ol insulin He however so carefullv do 
sciibed cvclic albummuiia that a iieh heritage foi Inter im cstigatoi*s was placed 
at then disposal In this case again it appealed that too much time was being 
spent on an incurable maladv vet time cncigj and vision conqucicd the ap 
liarent insurmountable obstacle and tlic time was not wasted Tims in a vnder 
sense and in n wider field tlie studv of living cells and processes has given us 
a host of great biochemists such as Pisteui, Wuitz Hoppe Seilei Vbderhnldeii 
Schmidt Emil Fischei all of the nineteenth centum In this connection the 
pioneer woik. of Ehrlich should not be overlool ed foi in lus endeavors he 
founded a bioadci science diemotheiapv which coirelnted the best tlint is in 
ehemistrj, biologv phvsiologv phannacolo^v and medicine The names of 
living biochemists who liave surpassed the woik of the foicfatheis are u legion 
and through then effoils centei*s of biochemical rescaich have been established 
and the pi ogress of medicine has been enhanced bv then effoits 

The newel biochemistrv docs not lestiict itself to clicmicnl constitution but 
includes the phvsicochemical aspects of the livin^, piocess and through these 
interpretations based upon exact laws valuable aid m the diagnosis prog 
nosis, and tieatmcnt of disease is attained It is liowevci cqiinllv impoitant 


Rccrl\o<l for piibllcotlon October 10 IS 8 
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tlint these lle^\el aspects should not so engioss the attention of the investigates 
that the oldci pioblems aie neglected oi occilooked E\aminations of gieater 
and greatci accuiao’i have been demanded and it is pleasing to say that the 
aiiphcation of an exact science has fuinished the necessary measures 

Sometimes the spaik of life bums brightly, at others it glows dimly and 
ret thiough these direisities chemical methods aie able to thiorv light on oui 
bodies rrhieli act as simple furnaces If one gland oi anothei is in a stage of 
hrpo- 01 hr pel function, it some special en/rme oi hormone fads in its activities, 
these derangements manifest themsches m the foim of disease Thus an in- 
siglit must be obtained br chemical means rvhich aids the physician in diag- 
nosing and Heating this srmptom Thus glreosuria, albuminuiia, uremia, 
icteiic index, basal metabolism, cholcsteiemm, uric acid, acid-base equihbrium 
all offer much useful inf oi matron as to functional activities of certain organs 
Thiough plirsiologv and pharmacology the relation of vagotonic and sympa- 
thetic or ei balance add to orii knorr ledge of peimeabilitj , and electronic ex- 
changes HI the bodr Likernse, the piotectire mechanism of one individual as 
compared rrith anothei is closelr if not entiielr related to the chemical differ- 
ences inrested nr these bring opeiatires Furthermore I for one believe that 
certain maladies malignant nr natuie can be traced to chemical origin The 
rcseaiches of biochemistrr can rrithout question throrr light on morbid processes 
and rrith this light pioducing therapeutic pioducts through rrhose admnristia- 
tion iclief fiom suffeimg, mar be obtained 

No bettei illustration ot this idea can be given than in the use of salvaisan 
in the tieatment of srphilis, the application of gold nr certain diseases of the 
skin, insulin nr the tieatment of diabetes, meieuiials nr the ledrrction of edema, 
noroeain nr suigical anesthesia These are but a fcrv of the cooidinative studies 
of the natuie of cbsease Thus it is neeessarr for the biochemist to familiarize 
Inmself rrith disease, its srmptoms and lesions, as rrell as for the physician to 
become acquainted rrith the basic principles of physics and chemistry as exact 
sciences Foi example, metallic substances mar form coordination compounds 
rrith tiiralent arsenic and antimonr compounds of the aisenobeirzol type br 
riitue of then residual affinities The therapeutic effect is enhanced thiough 
the presence of these nonionic colloidal metals This is illustrated by silyer- 
salraisaii in rrhicli the silrci oxide is protected from aggregation by the emul- 
soid action ot the parent arsenical Here phjsical and colloidal chemistry finds 
a common meeting point rrith the pioduetion of a more Irighlr active thera- 
peutic substance 

Our lapid progress in the more exact method of measuring functional 
changes in the hr nig organisms has been brought about by the honest endeavor 
of groups of indiriduals exchanging ideas and then applnng them to diseases 
nr question Their efforts along this line hare found apphcation in the studj 
of skin diseases or those rrliich mar produce cutaneous manifestations Look- 
ing at It broadlr disease is oirlr a manifestation in rrhieh the foiees of the 
niradei hare succeeded in or ei coming the porreis of resistance of the invaded 
and as a result, our studios hare endear or ed to measure the destiuctire mani- 
festations risiblr and obscuielr left in the field after the attack 

In order to dcrclop a therapeutic measure it is piimarilr necessary to 
knorr the abnormalities produced br the disease in question In the second 
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place It IS then necessan to cle\i&e compounds and tlieii deinatucs nhich \\ill 
produce changes similar in natme to those nhieh aic missing These ibnoi 
mabties mTv manifest themsohes In the absence ot ceitain definite substances 
or b\ on excess of these same entities oi still b^ functional changes nhich in 
some instances are more difficult to obsci\c 

In our imestigations of skin diseases the applicition ot the nelllnown 
principles readih placed themsehes at om disposal 

Foi instance eczema a \cij (ommon disease casih lecognized In all 
shoned ^e^^ common plnsical m inifestations nimch m abiiormil jiissace 
of fluid outnard thiough the si in This obsei\ition implied an almonnal 
regulatoin phenomenon m\olMn^ a semipermeable inembianc Regulation is the 
coiisciratne method nccessm toi the tiec and independent life of the oigan 
ism governed bv necessary stimuli ind loactions that result thiough tins mul 
tiplieitv of mechanisans nhich lead to phenomena designated as life In all 
plivsieal and iihvsiolo^ic processes the problems ot volume time tcmpciatuic 
and concentration entei into these exchanges of fluids through the cells and 
arc governed bv the complex principles ot catabolism and anabolism issociatcd 
vvath electronic exchanges Tlie coll its nail and its contents involve the more 
detailed studv of dvmamic equilibiium not static equihbiium djsfunction oi 
peivcrsion of the noimal legulntoiv piotcsscs leading to (Citain pathologic 
conditions of disease JIioioscopic examination of cutaneous cells shoned the 
lucsonee of edema which is onh a distuibanre ot the volume of the cell This 
volume change of the coll could be inteiiiretcd onh as n vitil effort in the 
restoration of the elcctionic and osmotic balance 

"With these ideas in mind oui attention v\ is diieded to the moic common 
skin diseases such as oczcmi uitn nia psoiiasis none and the common dci 
matoses In older to obtain the gicatcst numhci ot values at anv one interval 
It v\as necGssatv to fix the s[)C(imcn so tliat it nould not detenoiatc and to 
obtain sufficient (piantitv so tint a senes ot substances could be obtained simul 
tancoush It is our belief that tor the fiist time oui investigations have shov\n 
the impoi-tancc of the ohlondc sugui i itio In cniivnig out tlicso examinations 
the follovMiig substances nic detcnniiied as an aid in diagnosis sugai chloride 
uiea uric acid cholesteiol and ictcuis index This can be earned out m 
batterj stvle and the report available vcilhin a fen horns after the specimen 
has been obtained No specimens me used unless immcdiatelv fixed inasmuch 
ns investigation has shov\n tint blood fiom the icc box is nnsatisfncton foi 
sugar and urea estimations All the methods emploved iic checked bv means 
of the addition of known amounts ind iccovciv must be it least 03 per cent 
accuiate In other v\ords ndcciiintc control on the methods and the solutions 
emploved is essential The normal values established bv us me in tcians of 
v\hoIe blood sugar 00 to 9o chloiidcs 443 (o 433 nica nitiogen 14 3 to 15 3 
uric acid 2 7 to 3 2 icterus index 4 to G cholesterol 130 During the past vear 
about 40,000 deteiminations have been made and thiough these studies it has 
been shown that a single set of dctoianinntions is ilmost useless Tor this 
icason a weeUv examination sometimes more fiequonth if ncccssarv is made 
on even patient undei treatment 

The various skin diseases jircviouslv enumerntod and svphilis which occa 
sionnllv shows cutaneous manifestations arc accompanied bv marked disturbances 
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ill (ho (uiittioiiul cfjmliliiuiiii <)1 l!i<> oiiraiis <il the lunh I’oi iiiaI.iihc (ho 
iineitioii ol aisenK, pippn.ilions tm iskhi.iIK pmsolvis iniiKtil disdiihaiK (>s ol 
(he uuoluiitan iipiious sistpiii Tins (i(s(mh.iiHf ( in In iiu.i'>iiii li Iia .1 slinh 
ot llic deiip.ise ol IciuikaIps in (he pi 1 iphei.il liiood and (lu Hiuimilalum m 
the splantlinu le^ion ]'’uitlK 1 inou psAilin iiiiladons (ten, jo\, itf ). 
(haufjes in (emiiciatuio jiiodiui a (liiniri i/l tin luims of iftnil\ ol (lie ‘'Kin 
the skin bctoines pale iMnaubC oi (lie in\<>lun(ai\ (onliaedon ol the skin AC^ 
sels These changes cause lice skin to hcioine less iieinu ible, natci ehininadon 
thiough the skm is dtcieascd as mil as the tlecdual condintiMtA Thi'' 
]>ioccss is dansient and iiiciMbh Winn In poirlciiinia esists tlie skin \es 
sols incohintaiih become dil tied and the c'lnlotlH lial cells become hiirhh jiei 
ineable with an intensuc pei simndon 

'With these plnsioloirn pinniplcs in nioid csiminition ol iinln nhi ils siit- 
feiing tioni these dise.ises is c niicd nut with (he icsiilt that in cc/cnia Iheie 
aie tlnee well delined gionps oi lasis ilbisti iicd })\ the tollouiii" 1 1 issdic' idon 
a Itletallu cjicmp showinir 1 hoc ihhnnlc md 1 ho-rh snnii Oiii tinesli 
gations on this In pothlouniia ind a In pi i gh ti mm haM hi mi confiiinec! In 
mam clinicians I'hn instance aisnin inloliiiine meiciin intolei iiiee leaclilA 
pioduce (his c.imdidcin md the c sdcnalioii c»t (he metal easilc conliims this 
findinir Values loi sodium ihloinie in these conditions miiilh be between 
300 and 400 mg jiei 100 c c ot liiood and the auotnpiinmg In [leigh c emia is 
12h to 200 depending upon tin sccmlc ot (he condition 'i he \ dues lot nioi 
and niK acid aie seldom distuilnd in the giouji 

1) II\ pcigiic emia gimip closed jism.c nited willi dmbi'tcs witlicnit the pies 
enec oi siigai in the mine 

e Piotem gionp with high nin n id modeialelx clccitid 01 depiessecl 
uiea with an iimi eased ictcins imb \ 

These gicmps liaxe heen aimed it thioiigii llie e\imnml!on ol moic timn 
2500 patients ami a))pioMm<iti>h lOOOOO e\aminadons In psoimsis which has 
been nuclei dcatment, the Inologn \alnes loi tlie most inti tall m giouii \ 
Acne fuiunculosis, and intections nsmild sliow a inpeigdcenna ami an in 
cieasc in the niie and Aalues Psoiiasis is also aceomiianied lii a in [lei 
eholcsfcieinia Details showing the c) issificatioii ol the patients li\ age se\ 
eoloi, etc, will ho published in the ebnical diseiission ol thc'se Aalnes 

In SAphilis, the patients sliownig an intolciame hn\e a in pocliloicmi i, a 
hvpeigheemia, a ileei eased 111 ea .iml a high icteiiis indov The \alncs me i 
good nulieatoi oi alaiming clistuibauccs which mn ioHow, and thciefoic dcal- 
ment should not lie eontimicd These hiidiiigs cmphasi/e the use ol diugs tint 
aie higlid acinc in small doses lathei tlian deiicndmg on low toxuitA ami 
laigc closes Low to\ieilA and low tliciapcnfie \aluc go hand in hand Thcie 
lore it IS nceessaiA nuclei these tomlidons to ineiease llie close to obt.iin eliiiieil 
lesnlts winch lead to late In cilccts Fiiilheimoie, it slums that all ol these 
conditions aie cIoscIa issociatecl with changes m the Aagotonic ami sAinpathetie 
balance winch bung about altciations in the mefalioiism which can lie ineiisnied 
In' the substances mentioned aboAc 

In conclusion it sbonkl be stated tliat elicmistn and medicine nc closed 
associated and be means of chemistiA biologic changes maA bo aeeniatcd 
measmed, thus affoicling AMluable data in the diagnosis and ]nognosis ol 
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putliolo^io coiiditioiES Biochemienl methods slso nffoid nn sccurate mesiii, of 
follo^ung the piogress of tieatment ns «cll ns lunuslimg piecsutionnrs mens 
uies befoic instituting tienlmeiit eitliei in skin diseases oi sa-philis 

Poi esnmple espeiimeiits lii\o demonstiated tint the peimeihiliti of iJie 
msciilar eudothelinm of tlie splanehnie ic^ion ihi ns shows cleaih n leactioii 
opposite to tint of the peiiphci il oigaiis and tissues of which the si in is onh 
a part The esnmimtion of tlic hlood In means ot hiocheinic il methods is 
elosch associated with elinical aspects Piiiiitus is imaiiahh associated with 
Inpcigljcemia edema with distuihinees of the salt halancc lecuiiiiig car 
ciiioma with hvperghcemin and o\eiwci„ht nephritis and In peichloiemn 
eczema with In pel ghcemi 1 In pochloremia and In iiemiicemin sephilitic dis 
turhances with sugai chlonde ictcins Hides iiid iiica distiiilnnces 

Bj means of sestematic acciiiate lonlinc csamiiiitioii of the hlood of 
patients main pieientalile cliiin il simploms mi\ he molded Tlieic must he 
a dcteiminatlon to obfniii the speiimon ihsolutoh fresh so that it is as neai 
as possible to the clinical condition othciuisc the lesults me useless It is 
heliescd that deimatitis clciiii ititis csfoliatna and jaundice can alwacs he 
detected long hefoic then mam testation in sc|ihilitic patients and thus acoid 
ahlo Metallic intoleiance in association with mctillic thcnpi can likewise he 
detected In i Inpcighcemia and a Inpochloiemin in other woids that is a 
luimciical decrease in the siigai chloride bilance (1 to 5 normal) \s a le 
suit of mans thousand determinations a complete blood esamimtion is essential 
as a routine procedure in dermatologic clinics as well ns general clinical piacticc 
C44 Pcciric Street 
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T IIL almost unisersal use of colfct and tea as beicia^es among limIizccI 
people IS an important leasoii win wc should tlioioughh unclei stand then 
action In mam Eiiiopeau countries indeed thee furnish the mam watci 
intake especialh in Russia cvhcrc the dniiliing of quantities of weak tea is a 
habit pieialent among all classes 

The purpose of our CTpeiimeiits w is to find out the cbiiiiic il action on the 
sccietion of the stomach of coffee and ten when tal cii with food 

As IS well 1 now 11 the secietion of the stomach to am substance winch is 
eaten consists of tw 0 components the psiclncal oi iierious secretion and 
the chemical secietion Tins was shown fiist in 18i2 bj Bidclei and Schmidt 
and latei bj the sham feeding eTpeiimcnts of Paslm ' \s the neicoiis seen 
tioii beni„ a conditioned icflex cniies with each nidi\idiiil according to 
w bethel be 111 es oi dislil i s tc i oi coffci ind with in nil otbei lai tors wi dcsiii d 
to cliniinatc tins so is to get the pun chcimtal or inicoiiditioiied effect 

rrotn the Thj wlologltul Luboratoo of Prof I i%lu\ at the InBtItnt of Fxp rfn nlil 
■Nlcdlclno Lf nitigrnd 

Received for publication Scittnibcr fc 19 8 
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We first tried to introduce the mixtuie of bread and tea into the stomach 
through a stomach tube Here we met mth se\eral difficulties the food 
passed slonh along the tube and often clogged it ^^^s difficult to prevent the 
animal fiom seeing the food and tasting it nhen the tube tip vas pulled out 
o^e^ the tongue the intioduction of the tube e\o]ed the passn e defensn e 
lenction in the do^, vhich might lia\e a distuibing influence on the gastric 
secietion 

Oui dOo liad nliead\ i stomach pouch iccordin^ to Pa-vlo\ s method, so 
that the secietion could be collecttd and meisuicd accurately In pider to 
o^elcome the abo\o mentioned difficulties we made a gastric fistula in the 
large stomach and bip,in our expciimeufs about tliiee weeks after opeiation 
nhen the secietion had leturned to normal 

Oui dOo uns about tliiee aeais old and had been used m the labolator^ 
for more than i ^ea^ pleMonsJ^ luiMiig shoun u constant and regulai gastric 
secietion 

Tlic e\peiinients weic doiu as tollous no iood was gneu the moining of 
the expel iment the last feeding benv on tin pre\ious e\enmg at 6 pm The 
stomach was first washed clean with oidinar\ water at loom temperatuie if 
theie was am secretion we w uted until it disnppeaied oi until the contents of 
the stomach became all aline Tlie do^ was put on its bad and the bread and 
ten mixtuie was intioduced tliioivh the ^^astric fistula Eaei\ piecaution was 
taken to I eep tlie animal trom suiiv and smolln g the food in oidei to pie\eiit 
am psychical secretion 

The dog uas returned to tiu stand tJie latent peiiod noted b\ testing with 
litmus the icaction in tlie stomach pouch and the gastric juice therefrom col 
lected and measured fifteen minutes 

In Older to eliminate am daih \aintion in the secietion control expcri 
ments were done on the altoinate da\s using a mixtuie of bread and n ■volume 
of wntei equal to tliat of the tea Hotli the ten and coffee were made -verv 
strong b> boiling for fi-se minutes 3 to 5 gm of tea or 5 gin giound coffee 'with 
150 c c of wntei Three expeiimtnts were done in a weel on alternate dn\s 
The lesults of oui experiments nic shown in Tables I and 11 (These 
tables are not to be compared with each othci as the cxpenments with coffee 
and ten weie done at an mteiial of seiernl inontlis ) 

DISCUSSION 

In the hum in IVIilIer I ergheim Relifuss and JJawl compared the action 
of 1 000 c c of coffee oi ten witli water This amount of coffee and tea plus tin 
test meal of iice thei found pioduced iienous simptoms such as jinlpitatiou 
flushing shnering etc and delaacd tlu secretion but finalh tin same 
acidita was leached as fioiii the test meal alone (cited b\ 1 abl iiP) 

Kestner and “W arbiirc* touiicl in a do^, witli n duodenal fistula that coffee 
Iiroduces a sl^ht gastiic flow and ten vcri little 

Kestner and Kiiqijniie.'* state that the action is due onlv to those substances 
eiitcniip into solution le 2 t to 30 pti cent of tlie weiglit of roasted coffee 
In 2o gm of a waterv extract iniule fiom 100 gm of ground coftec there are, 
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besides otliei things 17 gni of nitiogeuous tomiioiiiuls .ilionf 1 1 gm of Mhitli 
IS caffeine, also 5 2 gin of oil and 4 1 gin ot iniiuial substances 

Thiiti to 40 pel cent ot the wciglil ol tea inteis into solution and 2 pei 
cent of the icsulting solution i-i catliiiu Thus in a enj) of coflie ni.ub from 
7 5 gin ot coffee theic is 0 1 gm (afiiiiu but in a cup oi t* a piepaied fioin 2 
gin of tea leaees, onh 0 02 gin caffeiiu Tliesi aiithois remai Iv that notiiiiig 
of nufiitne laliu is present in itln i albumin noi Mtaniines and tliat then 
effect conies fioin the action ot the ciifimu on tin neicoiis ‘.cstcni anti on the 
gastiic secietion Biekcl and En e% k howteti stat< that tin iiiihunei outlie 
^toinacfi secietion is not iioni the eafninebiit iioni tin inodiiets aiising duiing 
the piocess of loastiiig 

The use of coffee and te.i as palal.ibie htetiages faktn with fond shouhl 
not be oeeilooked In this ea]iacit\ tln'\ inn aid digestion in tuo uaes 
Fust, b^ the stimulation ol tht “pscchie.il oi mnoits iniee and seeond, be 
adding to the uatii int<ike Th.it tin inieous sitndion mae be considerable 
has been uell cstablislud bi tin sb.im ftidimr tviieiinients i allied out in the 
laboiatoii of Piol Pailoe The gasliu iiiiee obtained b\ Ine niinntis oi 
fictitious teeding in <i dog uith ,in isojihaueal iistula so that noin ol the loot! 
entcis the stonuich but is mil\ swallowed iiul diopped out fioin the (istuki) 
mai last foi thiee hoiiis <ind almost i (|u.il that ]iiodnied In bringing the lood 
dneeth into the stomach tluougli i tistiila le the iliemu il suution 

As icg<iids file watei infalvc on the How of gistiK puce Piof Pinbn 
sacs “ft tea and coffee tluougli then watii contint help to supple a watii 
deficiencc in tlu bode thee m,n become e\tiemel\ uiipoitant liictois in diges 
tion In iin expeiuiieiits with sham feeding it was shown that li the animal 
was dcpined ol fluid (he gastiic secietion giaelualU sunk and alter scceud 
dacs became /eio As soon as watei was gnen, llie sieietion began If the 
watei intake is too low all of the secietioiis will be gieath decieased ’’ (Pei- 
sonal communication ioi this papei ) Ol couise tioni this jioint of mow, cof- 
fee and tea Inne no specific caliu*, and nie of use onh in so tin as then insuie 
a sufficient amount ot watei foi digestion and tbei could be substitute d In am 
othei aqueous bciciage piocided it weie taken in the same r|uantiti 

SC-MMAKC 

The chemical action ot a mi\tme of teoi and biead on the stomach secie- 
tion was found to be piacticalh the same as a nuxtuie oi bieael with <ui equal 
amount ot watei A inixtuie of coflee and biead pioeliiccd a slighth gieatei 
amount ot gastiic puce duiiiig the fust two hoiiis The latent peiiod (the 
beginning ot the secietion) was not affected iii eithei case The inciease in 
juice was xeic little, 03 cc toi the fust bom in the stomach pouch, oi about 
30 cc foi the whole stomach The ncicoiis element was eliminated be intio- 
ducing the nuxtuie tluoiigb a gastiic fistula and the collection of the puce was 
from a ininiatme Pacloc ’s stomach 

We max coiiehnh that tlu eflect of ixen xeix stiong eoflie and tea on the 
stomach secietion depends almost entiulx upon tlu nidixidual le upon the 
ncix'ous secietion, and upon the watei content, theie being hltlc oi no ehemi- 
cal influence due to the tea and coffee pei so 
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I INTRODUt TION 

' I ‘HE del elopmont of n potent extintt of the panthjjoid (.lands ended a long 
seaich loj i hornioml snbstiinec of fins gland fins siibstinee Ins „iion 
iiso to ntnni itiidtes on calcnim metabolism, the pnrathiioid glands and to 
theiapeiitic studies 

It has been foiti tight tears since bandstroni (in 13b0) fiist discoteied 
the paiathiioids, but foi main tears then great significance laj in the lole 
thej plated in pietentiiig tetant bt then piesenct m whole oi in part in the 
bodt Ihe iiorh with thesi ghnds was related to describing the picture of 
paiatlitroid tetant In latci tenis, howetci, chemical studies of tlu oltM'ds 
and of the blood seiuin weie midtilal en wliicli lid to tlie accumulation of the 
data now known and accepted moii oi liss At tniious times the explanation 
ot the function of the paiathtioids was attributed to a detoxicating action 
a„nnist guanidine and laetlit! „uamdiiie and then again bt others to an infin 
( nee iii the regulation of the calcium metabolism, and bt ofheis still to a legu 
lation of the acid base equilibrium with diblurbnnce tlierent in paratlitioidec 
tonn eausing the stniptoms of tetanj 

'While theie is no fiillt adequate explanation of the modus opeiandi of the 
paiathtioid glands, the influence of these glands on the concentration of cal 
cinm 111 the blood is giten full leco^nitioii Successful preparation of the para 
tlnroid glands has been developed bt Hanson, Beermaiin Collip and others 
Injection of those picpaiations results in the dctelopment of a IiTpercalccnna 
with a ti iin ot stniptoms nainelt, inorexia, emesis, increasing soninolente and 
phenomena ot eiiculatort weakness This has been described bt man) work 
CIS but cspecnlh bt Collip whose piepaiation and standardi/ation of the 
piocluct known as parathoimoiie is probabit the most si„nificanf ii oik of am 
in incieasin,. our 1 now ledge of tbese glands 

'1 he most sti il iiig i esults of paratliorinoiie injection hat c been obtained on 
do„s Subcutaneous oi mtiamusculai injections depending on the dose mat 
inise the blood seium calutim well oter 100 per cent Positite, though not so 

From the Dppirtment of Patl olojr^ Unhri»l(> of UUnol PoH cc of un lor 

tlip Urwitlon of Dr U H jn(T^ 

H r Uol f r pHJilIntMn fvoA «'njb£‘r 30 ^ 
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stiikiiig results, ha've been obtaimd ni cahes, cals and labbits These Litfei 
though showing a livpercalcemia ,ne lelativeh lesistant, ioi tliei do not de 
velop the serious si niptoniatologi attendant on the In pei calteniia in the dog 

Seieial questions aie laiscd b\ these obsciiations What is the cause of 
the In peicalceinia, and uhat aie the pos<-ibIe coiiseqiienres oi the incKMsed 
calcium content^ Tlieie is as let no adequate ansuei to tlicse questions 

Gieeinsald and Gioss haic In iiotliesi/ed tin PMstence oi a talcium dissoli 
mg substance u Inch is eithei jiai.itlionnoiu if sell oi a substance de\ eloped as 
a lesult ot its action Tins substance is necissnn to keep in solution the e\ 
cess of Ca (P04)_ ulnch Holt LaHei, and Choun liavi shoun to be inesent in 
the blood 

Steuait and Peicnal pioceeded to .niswei the (pu stions laisid In the cal 
cium laising poiiei ot paiathoinioiu in a ■-enes oi inttiesting exiniimenis 
They slioued that paiathoinione laised tin caknnn in tin blood seunn e\en when 
the factoi ot am influence on absoiption oi excietion was elinnnated In eiis- 
ceiation They also leaehed the conclusion that the Inci, spleen paneieas 
jiituitaii, tlnioid, and cential innoiis sxsteni b.ni no spicial function in con 
iiection with the effect of the paiatlnioids on the blood sm inn c ilciuni eoiitent 
Thee came to a conclusion wlmli is in agieement with that In (Jieenwald 
nanieh , that the calcium diawn into the blood comes iioin the solt tissues oi 
from the bone, oi both 

There is that othei question to be aiisweied, as to tin consi qiieiu es ot tin 
Inpeicalcemia We Inne nuntioiKd the clinical lUctuie which deMdojis Aie 
Iheie am pathologic consef|uenc< s ’ 

M B Schmidt in his discussion of jiafhologit eah ifications dnides the same 
into tw 0 mam gi oups 

1 C ilcifiuitioiis ocoiiruiig where theie Jnio hoen lot il tisijiio ilistiirhiincis witlionf 
am cluiige in the c ilciiim met iholisiii, ind 

2 C ilcificTtion meuinnp; m he Uttn tismies m t result of diiiiKes in tin (nhinm 
metabolism 

Import lilt fictois ire 

a Overs itur itioii of the blood nut tissui tliiids with i ikinm 

b Iinbilitj on the pirt of the (\i reton oigins to ivirete ciUiuui sitisfntonh 

c Changes in the soliibibti lelations in the lilood foi eahinm 

In the difteient studies on the chcmistic of the piocess of calcification 
canons conditions weie eonsideied as nnpoitant These weie, (1) the foima 
tion of calcium soaps, (2) the combination in some of ealcumi with phos- 
phoiic acid, (3) the physical adsoiption ot calcium salts, and (4) calcification 
as a simple piecipitation The last two gain most suppoit now 

“Hofnieistei achanees the Inpothcsis (Wells’ CJicmual Patliolocjii) that 
when the caitilage or othei matnx becomes satniatect with calcium salts, am 
decrease in CO, content of the solution will lead to a precipitation of calcium 
salts, thus lestoriiig to the caitilage its pow'ci of absoibmg moie calcium salts 
wlienecer the fluid comes to it wuth a highci dcgice ot saturation witli calcium 
salts and CO. In suppoit of Hofmcistei ’s idea is the tact that a snnilai fluctu 
ating effect, produced bi altei natch xaiaing the leactions be feeding acids 
and bases, was found be Rabl to lead to metastatic calcification ” 
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Rabl fed, alteinatin^ e\en t«o daAs to i group oi mice, first a diet Meld 
mg an acid ash, tlien i diet ^ leldiii^ an alkaline aslj At the same time he 
inci eased the calcium content of the food His nas that the blood o\er 
loads itself luth calcium \iheii thcie is a icaction of acuUt’. then there is a 
precipitating out of the calcium uith a cle^olopm^ alkali sconce Dre\fuss sub 
sequentl} lepeated th< expeuimnt ot Kabl uith soiiu slight modifications in 
that he had thui addition il ^innp*> iiameh acid ash diet alone and alkaline 
ash alone these haiin^ iiiciiased calcium and a „ioup maintained on the usual 
diets Metastatic calcifications \mh found in all the r,ioups though to a lesser 
degree in the lattci gioups Fmu in these houi\ei some calcification uas 
found in the kidnoi and liuv (”* lung the calcium bein^ mainh limited to 
the bronchial cartilap,es) Dniluss cuition in tin inteipretation of the 

results, and the transfeienci of jnt»nnc(s to ofhei animal tipcs and he states 
that calcifications in mice aie not unusual findings iindei in\ circumstances 
Rabl’s Avork la^s stiess on and Mippoits tlu fact of tlie importance of 
alternating reaction Du question aiises is to tlie ])ossibi)iti of calcification'* 
in a health} organism thiougli simple oieilouling uitli cnJciuin Katase uns 
able b} simple injection (subcutaneous intrnenons and intiapeiitoneal) 
ivithout am piOMous tissue injun to produce calcifications in almost ill tis 
sues and oigans Ho used ^uinea pigs and lahbits 

Katase noted in addition to the c deification of tin elastic incinbianes of 
the alveolai septne of tlie lurus some inteiesting findings in tlu bionchi He 
found flic biouclual mucosa inoie oi less desquamated The epitheliil cells 
ahoued in then ci topJasni mimeious inclusions of caJeium ^lannlcs presenting 
apictuie quite similm to that jnesuited b\ inucous i>iodnction This picture 
he found to be identical uitli that of the colon mucosa lie iound calcium 
granules in tlio lumen lb concludes theiefoie, tliat the bronclnal mucosi can 
sene a calcium e\cietin^ lole ind continues to sai that if the e ilcuim gnu 
iiles came fioni cilcified lung masses there sliould appeal in the sputiun 
mci listed tissue < lemeiits and the lungs should also show eiidence of breal in^ 
doini Ihe significmce of bioiichi as excietori organs for calcium uas first 
established b\ these experiments 

Jn the intestine tlic cilcificatioii uas jm the connectne tissue musculnns 
nuisculans mucosae and in the nuiiibianac piopnae of the glands 

In the In cr tJie calcified Inei cells ucrc in gioups of diffeient sizes and 
Mere found in almost am put of the iciui in dilfcient places Theic is as it 
u ere a netu orl of calcified In ei columns 

Of the tissue elements of thr kidne\ the epithelium of the eon%oluteel 
tubules suffered most and then tlu interstitial tissue as tlie membranne 
propiiac The e \pIanation olTered for these results is that so long ns tlic cnl 
cium IS excreted in n noimal fashion there is no cnUificntion but that uhen the 
exciction is interfered lutli oi the cnlcium content of the bode fitnds exceeds 
tlie excretorx capacities of tlie I idne^ and intestines then there results a pro 
cipititiou of calcium iii tlie ditfermt tissues and organs 

Tims ue see that cilcification can occur after injection of cilcinm silts 
Jn parathormone ue hnie an a^ent that tin mobilize calcium Hneper re 
ported the findings of metastatic calcification in do^s bi its use 
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We licU c lepealcd tin t\p( i iiiii nt, usuiji ]00 1o 1 >0 mills pai.illioiniom , 
Collip, ^utll itsiilts that aie to some cxtiiit simil.n to Jlinpii ’s We iiOMe\ei, 
have some Ael^ mtciestmp: additional tuidmfrs 1o k'jioiI 11 ^^as mteiestiii*? to 
note the tendencA of the takium to bt dejmsited at dilUient silts ol election in 
the diftcient oifrans 


n LI 1 1 ( T Ol p\i!A niointoM on ikk s 

.Since 0111 chief aim was to stmh the elletl ol jiai athoi monc on mice we 
used onh two dogs as contiols Tin dogs dtctloped a In pei calcemia ol 16 77 
and 19 57 mg pei 100 cc usiKctneh The latte i dog showed Aei\ pio- 
nounced calcium deposition, aaIiiIi the dog with the smalh i list showed a lessei 
degiee of calcium deposition 

Maci oscopiealh little was to he sun i \cept th.it the blood A\as clotted 
and that the stomach showed cMdeiuc ol a sp.istic state b\ the niaiked iiigae 



Fig: 1 — Klilnej from a dog: (Ko«i<ja countei '?tnin(.d m Ith Hemahim rosin ) Cnlcium 

shows up black and Is seen In Bowni in s spact in tJie hiniini of sonit of tlie lubulcs and in 
some of the epithelial cells V calcified iitei\ is si.tn and some c ilcium I'' piLsent on tlio base- 
ment membiane of some of the tubules 

foimation The stomach and intestinal mucosae appealed Inpeiemic but theic 
was no evidence of extracasatioii of blood 

The Kidney (Fig 1) showed on micioscopic e\amniation the following 
Foi the most pait Bowman’s capsule appealed as an nnalteied, distinct 
single cell laj ered epithelium Tlie cells of the glomeinles weie of good stain- 
ing qnalitA A feev of Bownnan’s capsules showed calcium deposits ]\Inch 
calcium, howevei, Acas found m Boaa man’s space, and between the loops of the 
glomeinlai tufts Theie A\as a gianulai debus in some of the Boaa man’s 
spaces 

The tnbnlai epithelium Aiheie tlieie Aims no deposition of calcium shoAved 
no alteiation fiom the noimal staining qualities Wheie, hoAievei, the tnhnlai 
epithelium showed calcification, theie it piesented an appeaianee of neciosis, 
the change in the cells being diiecth piopoitional to the amount of ealeinm 
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The calcium deposition in tlie epithelium piopei \arii.d from i fe-u giaiiules to 
a solid mass Most of the epithelium llOl\e^e^ na& unaltered It \\as in the 
lumen of the tubuli ashore the oalcmni A^as most to be seen The granulai 
debris seen in some of the Bowman s spaces was piestiit in some of the tubnlcs 
There was some calcium on tlu basement membranes of the tubules, and also 
in the walls of some of the aiteiies and capillaries 

T/ic Live) (Pig 2) Cells about the poital cainls as a lult were unalteied 
those centralh hoire%ei should a slight degiee of atioph\ probabh due to 
the passne conf,estioii which was present The calcium was deposited in the 
foim of granules which wtie piesent in gieater oi lessei amount in the paicn 
chjnia cells and to a lessei ixtent in the Kupffer tells The localization of the 



tjff ’ — Liver from a doe (Stained o I ) Calcluni craniiles In Uv i cell ml in i 

Kupft r cell 

calcium seemed to coriespond to the neis uluie congestion was inoic mail id 
inmelj centralh In places the tilcium w is in the capll^ur^ w ills adjacent 
to the li\er cells 

The Lungs (Pig 3) ni addition to showing calcium deposits in the clastic 
fibeis of the aheolar septa where it 1ms alieath been described h\ otheis 
showed a ver\ marked deposition of calcium in the bioncliial walls on the elas 
tic fibeis and ni the tunica piopim of the bronchi Tiie bioiicliinl cpitluhiiin 
showed no calcium m it and it was desquamated The bronchial cartilage 
was free from calcium &mnll hcmoirli weie noted 

The Beaet showed considerable calcium deposition bituccn the muscle 
fibers The indnidiial cnidinc musck fibeis were seldom affected The intinin 
of the coionan ^esscIs showed calcium deposition 

The Sphen was unaltered except foi the deposition of cilcnim in the 
intiina of the larger blanches of the splenic artei\ imniedintch below the endo 
thehal lining 
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Distilled M.ilti Wcis iisul Tlu (.ikiiiin lin did (('<i ) coiil.iiiii d 0 008 jiei 
cent oi calaniii The tonhoi lood (C.i ) (.ontaincd (I odd jn v u n( «l talcuiiu 
and til c iicli calcium lood (.ontaiind doubli tin .imoiiiit oi calcium in 

the contiol iood The lactose salt mi\tuie uus bused on the composition of 
the salts of milk, and the ash oi the mtiie mii-tiiie laiies oiih sli-rlith liom 
nential leactioii 

A few oithe mice died bofoii the end of fne weeks, but the maioiiti weie 
killed at the end of the fne weeks and puns of the iollowiii" tissues weie 
taken i 01 section heait hiiif' livei kidiuw spkeii adi ciial, stoniaeh, biaiii, 
and ieiiiui The pieces weie h\ed in alcohol ,ind stained b\ Kossa s method 
As countei stain, henialum oi hemaluiii eosiii wiu used 

Jlicioscopic examination of the oi<rans leiealed nefratne lesults except iii 
the bionehial eaitilapres (Fi" 4) These wen calcified in the iiiaiontc oi 



1 Limp: fioni i mouse (Stalncil is r ip 1 ) Onlclum Ot position onl\ in bronclilal 

caitllngc None cl«e^^lult 

cases, vaiying in degiee tioin slight to cei\ much It is to be noted that noi- 
mally the bionchial caitilages oi mice show a degiee oi calcification which 
though usiialh not ven intciisne, is neveitheless jiositne In oiii mateiial it 
seemed that the inteiisitj of bionchial caitilage calcification was moic niaiked 
in the iiitected than the uniiiiected mice It seems thus that with paiatlioi- 
inone and caleiuiii, what occuis is an intensification of what is foi mieo an 
appaiently physiologic piocess These findings, howecei cannot be stiessed 
as significant fiom the standpoint of the calcium laisiiig power of paiathor- 
mone in mice, oi as beaiing any evidence foi calcifieation in mice lesulting 
liom paiathormone administiation 

Seyeial mice weie also injected wuth 10 units parathoimone When one 
lealmes that these mice aceiaged 20 gin in weight one leadilv lecogiiires wdiat 
an iiiciedibly huge dose these mice lecened Yet attei foitc -eight houis of 
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obsei\ation these mice manifested no nhatsoe\ei of aii\ ill effects His 
lologic evnmmation supported the obsei ^ atious during life Iso other calcifica 
tions than those of the bronchial cartilages nere seen 

While Me were making the histologic studies of the effect of parathoimone 
on "wlnte mice Sussmaim reported sonic chemical studies on Mhite mice with 
parathoimone lie determined the normal blood scium calcium content of the 
Mliite mouse to be about 18 to 20 m^, per cent lie then injected paiatlioimoue 
Collip in doses of 10 to 20 units and m is unable to notice am effects on them 
He points out that a dose of 10 units foi a mouse is the equisalcnt of a dose of 
20,000 units for an adult of 64 kg and he lemarls that such dosage spcal s foi 
itself Thus M c sec in Sussraann s studies chemic il fmcliiigs m Inch support our 
histologic findings for he uas unable to detect am use in the blood serum 
calcium content oi if tlieie was a use it Mas aerj insignificant 

Attention is called to the fact that the lesistance of Mhitc mice to iigec 
Uons of such character is not iicm foi Voegtlm and Diei ha\e sliOMii that 
Mhite mice and also Mhite rats aie capable of enduring doses of epmephnn and 
pitintari e'«:tract 100 to 1000 times the usual dosage for other animals To 
account for this peculiariti in the piesont state of om 1 noM ledge is an impos 
sibiliti and mg must for tlu present pass oier it \ogueh bi stating that the 
Mliite mouse possesses an especial resistance to sucli lionnoinl substances 

Katase makes the obsenation that the mtciisitj of calcification is in\erseh 
proportional to the noimal calcium content The calcium tolerance of each 
organ must \aii Quite possiblj the organs Mitli high calcium content al^ead^ 
under plnsiologic conditions possess an cspecinlli high calcium metabolism 
and are theiefore able to take caie of a large influ’t of calcium Mithout anj 
lesulting precipitations Tlic organs on the othci hand Mith Iom calcium 
content ma^ not be able to cope Mith a high calcium influx theiefore calcifica 
tion occurs 

It may be tliat the findings of a higli calcium content for the mouse speak 
foi an actne calcium metabolism and an ability on the pait of the niousc to 
handle a calcium iiiciease Mitliout precipitation or cMdeucc of rise in content 
Furtliei studi is necessari 


SUMM 

A histologic studj of the expeximontal calcification in do^s pioduccd h\ 
injections of parathormone caie the folIoMing results 

In tlie kidnejs the calcium is found in the Bom man’s space of the plomei 
nil in the Uimma of the tiibuli and to n lesser degree lu the tubular cpithc 
hum Some also is piesent in the Mall of the smaller aitencs In the li\er 
calcium IS deposited in the form of granules in tlie liver cells of the centril 
poitions of the acini and also in the Kiipffer cells In the lungs calcium is 
obsened in the Mall of the bronchi beloM the epithelium and in the ah tolar 
septa In the lienit the calcification imolves cliiefli the interstitial tissue 
between the muscle fibeis while much less is found inside the muscle fibers 
In the intLstme calcium can he detected in the connectne tissue about the 
basal portions of the glands Some of the delomorphic cells of the stomach 
aie seen filled Mith Lalcnini 
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These inicioscopic findings aie explained on the basis ol eitliti a fluctua- 
tion of the reaction ivitli alteiation in the soliihdity loi calcium, oi as the lesult 
of a simple oveiloading with talcmin 

Mice injected with laige ainoiints ot paiathoimoiie show onh an inciease 
oi the physiologic calcification of then bioiiehial caitilage The otherwise 
negative histologic findings aie in accoid with the gieat lesistaiiec of these 
animals against paratlnioid extiacts 
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T T IS a common custom to pciimt oi e\en the cluomc asthmatic to treat 
himself nith epinephiin in oidei to lelie^e the se^eic paroxysms If the 
patient is unable to pic the injcetions to liimself some member of his house 
hold is usually trained to peifoim this seriice It must be admitted that this 
procedure has spared the asthmatic much suffering and not a little expense 
Ceitam objections hoiveiti aio niheieiit in the method These I shall attempt 
to point out ivith the aid of the folloning brief case histones 

Case 1 — Mias M , ivlnte female Aged t\\eiit\ three jenrs Scotch 'niccstr> 

Pa«t TIi'itory — Patient dites the onset of isthmntic semptoms from a fall off a horse 
several ^ear3 ago This did not result in the fracture of my bones but she Nsas confined 
to bod for n fen months It Mas snd tint she hul injured her neck More detailed quea 
tioning re'oaled tint it vrna renlU two to four months after the iiyuf' that tlip first attack 
of djspucn occurred Tlie onset did not appear to be assoeiated witli a respiraton infec 
t)on or n’lth an' roniniuiiK ible disease The subsequent jttacks could not he correlated 
nitli season eliniatc or othoj ertrnjan factors 

Physical Exaniinattan — The findings uerc t'pical of those in broncJml asthma TJio 
patient rvas also poorh developed and nourished 

Sen^ttuity — Allergic skin tests revealed a nudentt degree of sensitization to significant 
pollens and to feathers 

Trcniment — ‘^he had been put on cpinephrin theiapj bi her Joenl plnaician n \cnr or 
more proviouslj The iiijeetioiis were given In hor sister niio was therefore obliged to be 
a constant companion of the patient Specific pollen thcrnp\ uns tried and at first benefit 
>\as obtained but later it seemed to aggnivatc her condition 

Siibscquciil History — Almost complete relief for several weeks was obtained when an 
aunt and nuelo visited the patient \ few d»\8 before the departure of her relatives her 
asthmatic sjauptoms returned One very striking mcidont which occurred during this period 
seems worth recording The patient was acting ns sight seeing” guide to her relativcn 
on an automobile trip The unelc wns driving the car and the patient was busil\ occupied 
consulting maps directing him which road to take and pointing out and discussing points 
of interest After a few hours of drning a site was selected for a picnic supper Almost 
immedmtolv after the car stopped the patient bad n severe nstlinmtic nttnek She had been 
entirely free during the ride and ns this nttnek started before she got out of the car eaertion 
did not seem to be the precipitating factor Fpmcphrm was required to relieve her eluc 
could be obtained to aiy environmental factor that might have caused the attack 

A day or two after her relatives had departed she vins hiving uearh constant asthniii 
She hnd received no specific polleu therapv for several weeks During the next two week 
I was called to her home several nights m succession and ahvnvs at about t?ic same hour 
Her Bister hnd been giving her large amounts of cpiuephrin but the patient obtained little 
relief A smaller dose out of mj bottle of ipiuchrm would often relieve her though 
occasion illy it was ncccssarv to resort to the use of opiates 

The amount of cpinephrin had to be increased dailv and its effectiveness seemed to 
decrease about as rapidl' Soon she was taking an ounce everv three or four davg m spite 
of which slie would enjov but short periods of freedom from svanptoms The large amount 
of this drug thougli failing to relieve the dyspnei seemed to bring about a lowered function 
of hor several systems espcciallv the gnstromtestinnl tract 
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felic IS pi iced 111 1 Iiospit il tnd in ittcmpt \i ik in idi In ridmi (lie tot il iiiininil of 
cpiiitphnn used M gi'ing siiiilki doses of the drug, n pi ifiiig inori fiiipieiitli if tirnss in 
It ens noted flut tl.e lupctioiis non npeitcd iil neiih irlintn il hours ouli die Tins 
f let and the ohscivition th it it times smilhr dosi s of tin drug from iii\ liottle nonid he 
cffectirc, suggested the use of psiilne tliii ipi This n is st irttd iiid hepoderniiis of sterile 
salt solution were substituted for the letiie diug 

The fust night tint epimphnn n is wilhheld she « is gum ii lupoihiiiiii of niorpliim 
sulphite 10 mg, iiid ati opine sulphite 0 14 nig lluse dings Ii id him trnd In fore bill bid 
not effected a lediictioii in tin iimmiit of ( piiiefilirin Toi tin in \t feu dies it u is micssiri 
to lepeat the lupoderiiins of silt snliitum ut iboni the s mie iiifinilh sin hid |ir< Moiisli 
dem Hided the aetiie diiig II the silt solution did not gni siiisfutim ulief sin ill dons 
of cpinopliiiii nere cmploecd 

Sheuas disdnigid uitliin tuo unKs fm fumi isthni i md she Inid used no ipim|dirm 
foi scieril dns pieuoush md leiimiid Inil fi u lupmbriiiKs of s ,U solution dnrmg iiu 

tuent> foul houi period Tin iminoiennnt in this e ise < m diliniteh In ditid from tin time 

silt solution n IS substituted for ejninpbrin tier sisti, « ,s uistrmtid bou to miitiiiue tin 

pseclnc thei ip\ ifter the pituiit retunnd home Hi r gnuril eondilioii m well lu her 

isthiua, eoutiiiued to improec md she was semptomhss for sucril mouths without me form 
01 luei ip^ 


af, . '"'1'^ Irish meislie I’ltnnt gut In- igi to one phesaiin is 

fifh two to motlur fifte foui e. ,rs rin ntnil ig. w ,s s.s,, ,„d his g.mril ipp.ar 

anee w IS more eonsistoiit with tin iitiiil ig, 

fnllrm •S^>''|ori/ Inst ittnk of |iiio\\snii| ihspm i ouiiiiid three ee irs preMoush 

mire?. Pd t ’ 1 "”'" "" 

mi 1 bos "■ ”• 

1 ' ■" -’-‘Kl' interested 

ni something, oeen tliougb ,t did mt nl . ..rt im .monnt „f , s, rt,o„ 

but tl'- ... bronchi, 1 isfhn, i 

ZrZt t " ‘'>.uted one who ht.d h td isthnn 

disturbance ot the euiuuLu\ZZ^\] """ '’>^^'.<>'0 of nn 

" s'stom He w.spooih dee, loped md nourished 

.ntraeSrel "-e <..r.tob and 

be bad leacted to l.oisc '^i.ruff d that nt one time 

fiequei.t iniect.ons^rnfghr"^ ‘'’"xplnm foi ,boi.t twe. ee irs md required 

Foi .w??refceu'b?o??i?’T ^ 

bieaug vere severe astliin i Ho \ ‘M'f.fecl to return tin p ifimt bid been 

does of epinepb.in dai md mght ’ 0 ^ 0 .?" w'?'"^ " 

two or thiee times 1 fm ni t ' 's neeessere to re pe it n dose of S eir 10 mmiiiis 

administering to tins patient '.'’I'eitems sisteis Weio kept biise 

He w IS placed 111 a liiisint 1 ] m Tiih i 1 < . 

seecre piroMsm IIis 1 J -o A slioit fiiiu ifter Ins adinissiini be bid 1 

inst intaneous seuue tint be was"? 'Kt-i *' iftd bee nisi be did not rceouc the 

diffieulte The nest dae 1,p ' ontrolled with 

baeang sueli pool seieicc Foi see? ".-Klect md the hospital for 

in fifteen minutes if lelief „ ,« „nf' if''** cimicpluin were used and repeated 

of 23 to 2', niiinms 111 i penod of t?T 'wcessiin to guc a total 

relieied ^ before be would ubnit tint lie w is 

pciiods These cciiteicd Ibourtw? w.'ii" boms e n b die ippe luil to be nitical 

11 00 PM and 1 Of) VM -phe 1 e 1 so? f ,? t'??? "" '"'1 

seeeiil daes be leei ned fiom OS tn in' later For 

rum. OS to 14, minims of epmepbni, n. twente fon. boms Ten 
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iiiiiiiiiis M IS Ihc iiin\imum fl«isi Symptoms wcu (U^JJlItcI^ iiioic md lio 

Hits fldtised fliif n rJi inj,i ni flit iiittJiod of flit <Iiuj, iiiiglit better results He 

wns jiiforiiitd tli it lit wmilil In gucii itirgci dos(s but it Itss trequent iiifeitals 

At mlilniglit til it iiiglit lie bid n so\crt attntk and w is gneu lo miiums of sterile 
flilt solution Just before tlic iiijiition he asked lua nurse Iiow iiiutli she ms going to give 
liim lie wns told the amount but not the contents of the injection He protested against 
such a large dose but tJic nurse insisted tint it be giren as ordered \ erj sbortlj thereafter 
bo experienced tbe signs and sjTiijitoms of oveiilosago of epinepbnii He stated that it felt 
as tbougb there was a powerful explosive force inside attempting to blow off tbe top of 
bis bead He beinnit extrcmclv mrvous and siul tint his heart w is beating at an excessive 
rate He was so jirofounrllv nffetted bj tins excessive dose of silt solution that the nurse 
feared the dvspiica might become worse She tberefort suggested that be take anotlier 
small injection this was to have been tpinephriu He refused this and stated that be would 
latlier wheeze than take another injection at tins time In n few minutes be was asleep 
ind praeticalh relieved of djspnea 

At 3 00 A jr be asked for another injection and was given 5 minims of salt solution 

with relief of sjmptoms At (» 10 \ m be asked for another bjpodermic and was given 8 

minims of epinepbnn without first trvmg to obtain relief with salt solution When I visited 
him timt morning he conipletelj misled me bv his description of the toxic reaction Later 
whin I cousiilted his chart I learned that he hid not received active drug In this first 
Iweiitv four hour jicriod after salt solution was started he received but 44 minims of cpincphnn 
This figure seems quite sigmfic int in comparison with the amounts previoiislj used The 

JK xt night In was given an lujcition of pantopon 22 mg This drug bad been used before 

but would not act ns a substitute for cpincphnn For the next three twenty four hour periods 
he required 24 31 and 10 minims rospeitnclv Ills private night nurse was then dismissed 
followiug wliieli the amount of cpiiuphrin used increased a httle 

He was discharged i week later ns ho was having pncticnllj no astlima and his 
general condition was much improved IIis wife who returned from the East the second dav 
be was in the hospitil lielpcd to continue the psvchic thcrap) after Ins return homo Slie 
reported several weeks liter that the salt solution was still quite effective Eecentlv an 
ncqunintauco reported that the patient was so much improved that he looked and acted like 
an entirclj different person 

Tbe psjcliie factors in tins case are too involved to justifj a detailed discussion of them 
A few additional points niav be of interest Uc is married to a woman over thirtj jears 
Ins junior — a possible reason for misstitiiig Jus age At tbe tune of Ins marriage about eight 
years ago be was a successful Imsuiess man Ho was then in si position to command and 
undoubtedlv did so immediate response from his subordinates Now he commands similar 
attention whenever he has an nttaik of asthma He and his two unmarried sisters form an 
unusual mutual admiration triad Tlie sisters opeiilj express their feeling that tlie patient s 
wife has stolen the love of tlieir brother and that God never made a finer man than he 
On the other hand the patient intimates that his wife is not sufficiently appreciative of the 
virtues of lus sisters 

On one Decision wlieu he staged * I use the word advisedly an attack just before 
the four of them were to sit down to supper the sisters became hysterical ns a result of 
lus violent vvheczuig Pliev refused to eat and returned to their Iiomc IIis wife gave him 
soveial injections of opniephriii and when he was relieved she proceeded to cat supper The 
next dav his sisters emphasized to him how tenderhearted they were and how his suffering 
luid completelv abolished their appetite 

In repeating this to lus wife he intimated that anyone who could oat supper when he 
Jind been so ill was ven biartJiss On the few occasions that his wife attempted to visit 
friends in the afternoon he would iiivariablv have an attack about the time she was readv 
to leave TJien he would insist tint she could not leave him in his present serious condition 
Fpinephnn would be resorted to and then he might be free for the rest of the day 

Tho critical period from 11 00 p xr to 1 00 \M previoiish mentioned was investigated 
^\ll^le in the Imspitnl his nurse observed tliat In would awitkin during this period without 
having dvspnoa but shortlv after he would begin to wbeerc ind would request n Iivpndernifr 
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This habit of ainkcning at this peiiod did not seem to be dt pendent upon the t\pe of 
ueather Ultimately it ins learned that at home he Mould, at ibout tho same hours, call 
his Mife from an adjoining room and request an injection If slio st irted to go b ick to bed 
after he ms more comfoitablc he Mould insist tint she should read to him Froquenth she 
Mould sit beside his bed and read to him from midnight until tMo or three o’clock in the 
morning These findings seem to make clear that a psichit methinism Mas, in i 1 irgc 
measure, responsible foi his situation Possiblj i siinil ii mcehanism mis operiting iii C isc 1 
Mhen her ittaeks began just bofoie the depirtiiic of her rclitnis 

Case 3 — Miss C, Mhite female, igid fMcnta file jeiis Anecstn is i niixtiire of 
French, English, and lush Occupation, nurse Nhe m is idniitted to th( Los Angeles 
General Hospit il a feu dais before I s im her On idmission she mis considered critic ilh 
ill and she mss given a speci il nurse The piticnt s( itcd tint she hid been t iking large 
amounts of cpinephiiii foi the past tMo Mccks but tint it giic her jiricticillj no relief 
Because of this the diug had not been adiiiinisteud prcMous to the time I saM her She had, 
hoMeier, leccned an enormous amount of supporliic uid stimul itive tre itment 

At my first Msit she ivis conneeted up to rather in cl ibonite iiid impressne irrangc 
meiit of app iratus used to giio her osigcn A tube from this qiiiantiis mis kept in her 
nose bi adhcsiie tape and oMgcii ivas froquenth supplied Not Mishing to liaic the patient 
exert herself eieii to the extent of iiisMcring routine questions I asked her sister to come 
out to the Mard desk and supph the desired iiifornntion This produced in unexpected out 
burst of temper fioni the patient, iiid she iinde it quite pi iin tint she kncM her omii 
historj and preferred to gi\o it This demonstr itioii immcili itch jirecipitated a seecre 
paroxism of M’heering She becimc e\ inotii and the oxigcn Mas turned on 

Her special muse Mas instructed to begin, is soon as possible, the use of psidiii thcrapi 
combined Mith hvpodcrmics of sterile salt solution, and to use no opntis unless ibsolutch 

ncccssarj At 8 I'i P M that eieniiig, August 10, she Mas giicn niininis of epiiiephnn and 

G minims of salt solution This gi\e consider ible relief At 11 00 rxi she needed another 

injection, and in ide a special request tint soiiicthiiig be used so tint the hipodermic Mould 

not bo so piinful She was giien codeine sulphite, 4 mg iiicl 2 minims of epiiiephnn 
At 2 30 and 3 00 \ xi she leceiied 10 niiiiims of epiiiephnn Unfortunatch , silt solution 
Mas not tried first, but she Mas having set ere dispnc i nid so the nnrsc thought the patient 
needed aetue drug 

The dll nurse’s notes iii the chat foi August 11 leid “Ind i len good die ” There 
Mas iiiirked improicment fiom hei condition in the piiiious tMcnti four hour period 
August 12 at 3 30 am she Mas giien 10 iiiiniiiis of c])ine]ihiin Foi this tMcnti four hour 
period the notes read “a icn good dav ” At 11 to i M she m is gacii mother iiiicctioii 
of 10 minims of epincphnn She mis disconnected fioni the oxjgni ippiritus Mittiin i fe\ 
hours after psjchic thcrapi Mas begun, ind was up in i Mlicel chin \ugust 13, less thin 
seventi two hours after this metliod of ticitmint mis st irtcd 

Her condition impioied so iiiarkedh in this period tint it seems impiobible tint it 
could be due to the tot il of 22 minims of epiiiephnn she rceened in tMeiiti four hours It 
should be lemembered that she had been taking luge doses of the drug for i Meek or tiio 
pieviouslj Mithout evident relief If this small amount of the letne ding m is the impoitaiit 
factor m her improvement then it suppoits me coiitcntioii that epiiiephiiii is often used in 
excessiie doses 

Sciisitiiati/ — Siibsequentlj the patient was tested, in the Allcrgj Clinic it the Los 
Angeles General Hospital, Mitli a large senes of food, epideimal, pollen, and other allergens, 
but no leactions Mere obtained She had been tested see oral vears prenoush aid Mas told 
that she reacted to fe itliers and orris root 

DISCUSSION 

The ancestij" of these patients has been given to shon that they aie not 
members of any of tlie races especially noted foi emotional instabilitx 



LPlNLPIliav AUDICTIOV IN BlOStlllVL \ST1LMA *) J ) 

A ti lumitiu yliocl is not inlitquciith the nctiial oi suspected cause oi the 
onset of astimin In Case 1 the lnstoi\ of sueh aii onset nas one of the useful 
points in detciinining tlic line of tieitineiit 

These patients are t^plc^l of inun otluis that luipht be quoted and thej 
demonstiate that the asthmatic nia\ dc\elop tlic habit of tal in^ laige amounts 
of epiiiepliiiii at frequent intei\als cien though he claims little relief fiom the 
drug The peiiodicit\ of injection is often still in^ It is a common cxpeiieiice 
that relatnoh small doses -will be effectne when „nen b^ the plnsicinn but 
largei ones administcied b\ the patient oi f iinih will fail to e.nc relief 

Tlie misuse of epmephrm is often duo to the fu^lt^ instiuctioii b\ 

the doctor who fust advises the self medication The phannacoloeic aMom 
that one should adjust dosage so as to obtain the ma\imum thciapeutic effect 
and the inimmuin toxic i espouse with a ininimuin of the diu" seems to be dis 
legarded in mam instances In the chionicalh ill pitient who ma^ requiie a 
ceitain drug o\ei a peiiod of \eais it behoo\cs us to titrate the diug against 
the patient instead of determining dosage b\ a fixed lule Jlam times the iiii 
tial dose of epmeplum lecommended is 10 to 12 oi e>cn 15 minims Some of 
these cases might bo completeh rehc\ed b\ 2 to 4 minims and perhaps would 
not need to ha^o this increased for six months or a > eai Au\ maikcd increase 
should be oiih on adMce of the plnsician The substitution of another ding for 
a shoit time and then a return to epmephnn will fieqnenth defei the increase 
in dosage for another long period 

The carlici wiiteis leoognized and possibh o\ei emphasized the neuiotic 
element in bronchial asthma In more lecont times tins pliase of the problem 
Ins too frequenth been neglected in fn\oi of specific In pelsensltl^ e pbenom 
ena which aie assumed some to explain all the signs and simptoins in these 
patients The obscnations reported heiein emphasize tlie need foi n thoi 
ougli stud\ of each indi\idual patient fiom not one but all the 1 nown a^ellucs 
ofappioach The Inston as m these cases will fiequent]\ Mtld i moic iiu 
poitaiit clue than will an exhnustnc senes of skin tests Tlic thesis that 
ps\cluc factors arc itsponsiblc in lnit,c jinrt for the habitual use of epi 
nepliim is supported the results obtained with ps\cliic therapj E\en in 
the piesence of a considerable degree of emphjseina, as in Case 2 this foim of 
treatment max be substituted for epiiiepbrm 

SUMM \R\ 

1 Jlanj asthmatics use relatiach large and fiequenth lepeated doses of 
epmephrm when self medication is peimittcd 

2 Initial dosage of epmephnn should be dcteunincd for each patient and 
should be the minimum that will gne the desmd result 

3 The time at which the injections arc gnen nla^ show a pcriodicit> 
winch cannot be correlated with climate or other extrinsic fietors nor witli 
sevoriti of the attacks 

4 'Whon the mental faculties nie intciestiivlj occupied the critical pen 
ods maj be passed without tlie use of epmephnn oi eieii the development of 
chnicnl si mptonis 

5 It IS suggested that this is a form of drug addiction 
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6 The neuiotic element is too fiequentlv di&i egai elect and maj be more 
important than speeifie phenomena Asthmatic attaclcs innA create a situation 
that IS quite giatifying to the patient 

7 Psychic therapy and the use of a placebo are yaluable aids in the con- 
trol of epinephrin addiction 

1930 WmsniBE Boulfvard 


THE ELIMINATION OP DYES BY THE I’TERINE MUCOSA^ 


By Joseph L 1\Ieyer, M S , M D , Cnic \go III 


I T HAS been knoivn for many ymars that glands which haAc an eYtenial secie 
tion may also eliminate yaiious substances injected into the blood stream 
01 absoibed thiough the intestinal tiact The substances, howeier, aie not 
eliminated in the same piopoition by all oigans In fact, some oigans may 
eliminate practically all of one substance and not am of anothei eyen though 
the substances may be i elated closely chemicallv Phenolsulphonephthalein,’ 
foi instance, is eliminated almost entneh by the kidney Phenoltctrachlor- 
plithalein- on the othei hand is eliminated almost entn eh" by the In er Ncithei 
of these substances is eliminated by the stomach In and DawsoiP studying 
the elimination of dy es by the stomach mucosa found that of 33 dy es used, only 
13 weie eliminated in the gastiic puce CiaiidalP found that the panel eas 
elimmated only 10 of 92 dy es used Neithei in the yy oi k on the stomach nor in 
the yvoik oh the panel eas could the lesult be piedieted on the basis of the 
chemical stiuctuie of the dy e Recently, Bclfield and Kolnick- show ed that the 
body of the epididymis of dogs yyill eliminate methylene blue, meicmochrome, 
and siHer aisplienamine They also state that tJie semen and some of the 
sperm heads of tyyo men given pyiidmni by mouth y\eie coloied yvith the dye 
The lesults of the ymiious inycstigatois show, then, that theio is a selectne 
elimination of the dy’e by" the seeictoiy" oigans 

Many dings haye been used in the ticatraent of infections of the female 
genital tract Gentian violet, mercui ochi ome, and aciiflay'iue haye been em- 
ployed more for the geiieial blood stienm infection than foi local effect 
Kolmer® believes that yyliile these drugs may check and eventually iemoy"e the 
bacteremia, they aie yvithout maiked cftect on the local infection 

Because of the inaccessibility of the paits, and because local treatment is 
sometimes detiimental, any nontoxic antiseptic diug yvhicli yvould be elimi- 
nated in appreciable concentiation oi altogethei bv the genital mucosa yvould 
be theoretically of great value in the management of infections of the female 
leproductive organs 

Although the diugs lecommended for the tieatment of geuital infectious 
aie many and yaiied, yve could find no refeienee to woik sliow"ing the elimina- 
tion of such diugs by the uteiine mucosa, tlieiefoie, to determine if there 
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might be a intional basis for systemic clieiuothernp\ of local female genital 
infections, we undertook the problem of deterininmg ^^hethe^ the uterine 
mucosa would eliminate antiseptic, d^es uhicJi Meie injected into the blood 
stream 


METHODS 

The experiments Merc perfoimcd on do^s In all cases it Mas noted 
whether they were pregnant, nonpregnant, or postpartum In the first series 
of experiments, the dogs Meic being used in the phjsiologic laboratory and 
were under ether anesthesia during the peijod between the injection of the dje 
and the remo\al of the uteri Thirta dogs weie used undei these conditions 
The results were not constant In some instances, morcuiochrome or pyridium 
would appear in the mucosa aud at other times the\ could not be demonstrated 
Because of the discrepancies in the results and because the anesthesia was pos 
sibly an abnormal factor, the results of these t\periments Mere discarded 

The results m Table I are from expeiiments in mIiilIi the dOoS yeie injected 
intraaenoush Mith the dje, anesthetized four horns later tlie uteri ^emo^ed 
and examined grossl} and microscopicalh , without additional staining 

The presence of the dye was determined by tlie nppeaiance of the mucosa 
after removal of the uterus In the control animals aud m those m which the 
d've was not eliminited, the utenne mucosa assumed the usual death pallor 
In those in which the dj e appeared, the mucosa retained the color produced b'v 
the dje The appearance of the uterus ‘ m situ’ could not be used as a guide 
to the presence or absence of the dye because in some instances, the uterus 
M ould be deep purple or bluish and as soon os remo\ ed ould become pale In 
others it would be highly injected and deep red, and if the dve did not come 
through 'would immediately turn pale after removal 

Table I 


DTE USED 

DOO 

PflTSIOLOOIC ST\TE 
or EVDOMETRICU 

RESULT 

HEiTARKS 


ilcrcurocliromc 

1 

Not prcgmnt 

PoSltlTC 




2 

Postpartum 

Questionable 

Am’t too small 



3 

Pregnant 

Positive 

Did not abort 



4 

Postpartum 

Positive 




5 

Near term 

Positive 

Delivered 


Py ndmm 

1 

Not pregnant 

Questionable 

Am t too small 



2 

Not pregnant 

Questionable 

Am^t too small 



3 

Not pregnant 

Positive 




4 

Postpartum 

Positive 




'■ 

Pfirlj pregnant 

Positive 




0 

Not pregnant 

Positive 



Gentian \ioIct 

1 

Not pre^ant 

Questionable 

■Mucosa darker than 

normal 


2 

Not pregnant 

Questionable 

■\Iucosa darker than 

normal 


3 

Postpartum 

Negative 



Venflanne 

1 

Postpartum 

Positive 

Deep color 



2 

Not pregnant 

Positive 

Deep color 


■\rcthylcnc Blue 

1 

Not pregnant 

Negative 




2 

Not pregnant 

Negative 




The term posltl%e means that the muco a tvaa talnea b> the dje and the term 
ne5otl\ means that the d>c ^^as not detected In the muco a. 


The dves used ■were metlnlene blue gentian violet, acnflavine mercuro 
chrome and p\ridium In all cases an nqiieous solution was used and in no 
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instance did the ainonnt of the d'^e injected leacli the pei kilo toleiance ot 
man i e 5 mg pei kilo of bodA n eight 

The solutions neie injected slonh into the saphenous lein, nithout anes- 
thesia 

RI SULTS 

The expeiiments earned out nhile the dogs neie undei anesthesia aie not 
included in the table, but thei demoimtiatid that ineicui ochiome, pMidiuni, 
and aciiflaiine uonld stain the uteinie imicosa The results on nnanesthetired 
dogs aie shonn in Table I Tin dies had no objectne toxic action on the 
animals 

SUIIM 1R\ 

Meicui ochiome, piiidiuin and aciiflaiine nhen iniccted intiaienoush 
gave a distinct coloi to the uteiine mucosa The lesiilt nitli gentian Molct iiiis 
questionable Methvleiie blue did not coloi the mucosa It was impossible to 
deteiminc vhetlui the die nas in the uteiine secietion, because of its scanti 
ness 111 the nonpiegnant state and because ot its discoloi ation in the postpai- 
tuin state 

The phjsiologic state of the endomctiiuin did not influence the elimination 
of the di e 

nisf ussioN 

AciiflaMne" and pMiduun'' aie said to be bactincidal in dilutions as high 
as 1 200,000 The lalue ot mei cm ochiome is eiuestioned Walker" does not 
belieie that mei cm ochiome in conccntiations as higli as ] 400 in human blood 
inhibits the deielopment ol staplii locoeci oi stieptococci Young’" claims good 
clinical lesults nith mei cm ochiome used iiitiaMiioush 

We did not dcteimine the actual concentiation oi the bacteiicidal -caluc of 
the dies in the uteiine mucosa, but intend to do so in iutuie expeiiments 
Iloneiei, it the ctegiec ot coloi ma\ be used as an indication ol the amount of 
dje pieseiit, then meicuiocliioine and aciidaiine leach an appieciable concen- 
tiation 111 the uteiine mucosa 

In addition to the concentialion, the length ol time the di es aic in contact 
Mith the bacteiia is an impoitant factoi in inhibiting then gionth The time 
of appeaiance and disappeaiance of the die iias not noted in each ot oiii 
expeiinients We kiion, hoiveiei, that the dies nhich stained the uteiine 
mucosa appealed theie iiithin tliiec horns In thiee expeiiments, in nhich the 
uteii iieie lemoied tii enti -tom boms aftei the iniection, the die nas still 
present Meicuiocln ome nas used in tno of these expeiiments and piiidium 
111 one Tins indicates that the die inai possibli inciease its lalne as a local 
bacteiicide 

These expeiiments neie earned out on iioimal oigans and the question 
arises, mil the diseased oigan eliminate the die’ This can be answeied posi- 
tively onlj by expeiiments on the diseased mucosa 

Iliishfeld, klalmgieen and Gieaw” lepoited that mcicmochiome and 
aeiiflaiine mil penetiate giadiiallv fiom the blood stieam into edematous 
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tissues, but did not belle^e the conccntiation Mould be sufficient to be bacttii 
cidal 

Toung’“ reports iiiercurocliiome of \alue in localized infections of tlie male 
{reintouiinarj tiact Belfield and Rolnicl ® state that sihei arsphenaniine is of 
^reat -value in some foims of epididjmitis 

As shown b^ Koimei etln Ihj drocupreiii and mercuiochrome do not under 
noriinl conditions pass into the certbiospiml fluid but m pneumococcus men 
ingitis tiaces of the former and in streptococcus meningitis traces of the lat 
tci, nn^ be found in the eerebiospiiial fluid Mhen the d\es are injected iiifia 
■\ enoush 

The MOil of ‘ioiiiif,' and of Leonard’ shoMs that the 1 idnev n^a^ elimi 
inte d^ es in sufficient concentntion to bo of \alue in infections of the uimaiv 
tnct 

It ma\ be possible theiefoic to find an antiseptic d\e mIhcIi Mill be elinii 
inted fioni the e,cnei d ciiculation bv tlic utciiiie mucosa in sufficient concen 
tration to be of ^alue in tuatment of loci] infections of the female genital 
tract 


CONCLUSIONS 

The uterine mucosa of do^s Mill be stained h\ and nnj possibh eliminate 
iiiorcmochrome p%ridium and acnflaMiie 

It is questionable whetliei or not e,ciitian Molet Mill stain the uteiine 
mucosa Hetlnlene blue dots not stain the mucosa under the expeiimental 
conditions used Tlicse findings suggest that there is a rational basis for the 
study of sjstemic chcmotheiapa of local disease of the female genital tiact 
I Mish to thank Dr A C for generous assistance in conducting this 
M ork 
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LEUCOCYTOSIS FOLLOWING INTKACKANIAL OPERATIONS® 


Bt Anatole KoeoejvT, JI D , Pn D , F A (' S Io^^A Cit\, Iowa 


A bout fifteen 3'eais ago de Qiiei\ain called attention to the tact that leuco- 
03 tosis in a pathologic condition of the abdomen is not ali\ ai s a sign of 
infection, luptmed ectoiiic piegnano is associated nitli a high leiicoc3 tosis 
Hoessli^ demonstrated e\peiimentall3 on animals that intiapciitoncal hemor- 
rhage pioiokes leucoci tosis Otlici obseiiers emphasized that leucoc3dosis 
follows hemoiihage in othei seions caiities, such as the pleiiial and the ciaiiial 
111 distinction from the so-called “leucoei tosis of lieraoirhnge,” 1 e, leucoc3 to- 
sis after loss ot blood nlien tlie iu<i\im<il height ot the kncoci tosis is reached 
onl3' aftei seieiai da3s and is oi a slight degiec, leucoci tosis aftci hcmoirhage 
into a spioiis caiitv is much moic pionounced and follows inimediateh after 
the hemoirhage 

One of the most compithensnt coutiibutions to this cpiestion is bv Wiight 
and Livingston - In discussing leucoci tosis associated with intiaduial heinor- 
ihage, these authors chaw then conclusions fiom findings in patients who at 
the postmoitem examination showed basal fiactnies of tlie skull 01 an old stib- 
duial blood clot and fiom attempts at basal fiactuies of the skull in dogs 
The difficulties of conducting similai experiments and, theiefoic, then ques 
tionable :eliabilit3’ is obiious 

In the followung I piesent the lesults of a stuch ot the white coll count 
m a senes of eighteen opeiations on the brain foi iniious noninfectious patho- 
logic conditions, mostly tumors In all these cases the leucocvtes weic counted 
immediately befoie opeiation, and then soon aftci the opeiation, the first 
postopeiatne count haiing been made an aieiagc of foui horns aftei the 
completion of the opeiation Following this tlie leucocites weie counted 
dail3" for eight da3's In twehe ot these eighteen cases the opeiation was on 
the cerebium and in sis on tlie ccrebenum In tivo eases one of the lateial 
ventneles was opened duiiug the opeiatne piocediiie In all instances the 
operation pioeeeded intiaduialU 

Leucoeytosis followed the opeiation in all the cases The avciage in- 
ciease of the uumbei of leiieocites soon aftei the opeiation was 210 pei cent 
of the pieopeiatue number On the fiist postopeiatne day this excess of 
leucoc3tes oiei then pieopeiatne nuinbei was 144 pei cent on the second 
postopeiatiye day 96 per cent, on the thud 70 pei cent and on the fomth 
postoperatne day 30 per cent The numbei of leucoevtes leaehed the normal 
limits on the fifth 01 sixth postopeiative chn 

The leucoeytosis in the two cases in wdiicli the lateial lentiicle wms 
opened was considerabB higher than in the othei sixteen cases and peisisted 
longer On the opeiatne dai this excess of leucocytes oiei the noimal wms 

•From the Department of Suigerj Enlversltj of Iowa Iowa CID Iowa 
Recehed for publication December 24 1928 


940 


LEUCOC^TOSIS FOLl 0\MN( INTH\CRANni OII-H\T10NS 


041 


300 per cent, on the first postopeiati\e day it i^as 200 per cent, on the second 
day 200 per cent, on the third da'v 100 per cent, on the fourth 60 per cent, 
and on the fiith daj 40 per cent The nornni limits ueie reached on the 
seventh daj (Pig 1) 

A similar 8tud> of the leucocites nas made m sis other cases in -nhich 
the dura was reached but not opened during the operation These cases 
showed a slight increase in the number of leueoejtes ne\er abo^e 25 per cent 
over the normal This leucoc^tosis reached the uorninl limits nithin thiiU 
SIS hours after the operation 

Along with an iiicrensG in number of the leucoci tes the lattei showed a 
marked shift towaid the polvmorphonucltai aaneta At the same time, the 
l}mphocytes and large mononueleais diopped in number, the former far more 
than the latter This is ilhistiated in Pig 2 Tins fact is of interest since 



Flff 1 — The average Increase of leucocytes over the preoperative number la expreaaed In 
per cents of the latter The heavj lino shone the average for all eighteen cases the broken 
lino shows the average for the two cases In which the lateral ventricle was opened during the 
operation 

Fig 2 — This Illustrates the differ ntial grouping of the leucocytes prior to and following 
the operation The heavy line shows the poly morphonuclears the broken line shows the 
lymphocytes and the dotted line the large mononuclears 


it IS usuallj considered tint a shift of tlie differential pictuie of the icuco 
cytes toward the polyraorphonuclcais is in indication of an infectious process 
In e\aluating the findings of this studv the question anses as to the role 
which anesthesia plajed in the p^o^ocat^on of the Icucoc^tosis The influence 
of anesthesia on the leucoci tes has been commented upon by a number of 
obser\ers It is tlionght that etbei anesthesia (the anesthesia used in most 
cases of this study) causes a leiicoci tosis Judging from the findings of se\ 
eral obseners this etliei Ieucoc\fosis is ne\cr oicr 70 pci cent of the pre 
operatne nhite cell count In the six cases in ubich tin dura Mas not opened 
during the operation tlie leucocitosis nas never aboie 25 per cent altliougli 
all of these eases Mere operated upon under ether anesthesia 


LBUCOCYTOyiS FOLLOWING INTliACKANlAL OPERATIONS* 


B\ Anatoli Kolodw, :m D , Pn D F ACS Iowa Oita low v 


A, BOUT fiftoen a edis ago dc Qnenain called attention to the fact that leuco 
cytobis ni a pathologic condition of the ahdoinen is not ahvais a sign of 
infection, luptmed ectopic piegnanci is associated witli a liigh loiicocitosis 
Hoessli^ deinonstiated cxpeiiiiiciitalh on aninials that intiapciitonenl lieinor- 
rhage pioiokes leiicoci tosis Of hoi ohseiicrs einpliasi/ed that Iciicocitosis 
follows henioiiliage in othci soioiis cacitios, such ns the plemal and the cianial 
In distinction fioin the so called “Imcocctosis of henioi ihagc,” i e, leiicocito 
SIS aftei loss of blood, when llu iita\iiii,il heiglit of the Icucocilosis is reached 
onlj aftei seicial dais and is of a slight digiee, h iicoei tosis aftci hemorrhage 
into a seions caiitv is inncli inou jHononneed ,nid follows inimediateh after 
the heinoiihage 

One of the most compiehcnsnc conti ihutions to this (lucstion is hi Wright 
and Lningston= In discussing kiicmilosis associated with intiaduial heiiior- 
1 13^,0, t lese aiithois diaw then conclusions fioni findings in patients who at 
le postinoitein exaimnation showed basal fiactnus of the skull oi an old suh 

attem])ts at basal fiactnies of the skull in dogs 
le c i eii les 0 eoiiducting siimlai expeiinients and thciefoic, their ques- 
tionable reliability is oIimous 

a following I picsciit tiic lesults of a stiuh oi the white cell count 

lnmAn!!a + ®P‘?i‘''Uous on the hnni foi saiious noninloctious patlio 

immedint 1 In all those cases tlie leiuocstos weic counted 

tronofnfl -^0011 alte. the opciatioii, the iirst 

eomnletion lasiiig been made an ayeiage of ioni lioiiis aftei the 

radi flr llV^ Following this tin lencocMes weic counted 

the eerebrum\*^?'’ '’’"btecn cases the opciation was on 

operation pioceererLtTdu^^^^^^^^ «P'^i»tne jnocedme in all instances the 

creas^e'^ortlm ''^elation m all the cases The asoiage m 

of the pieoneiatic ” ^^cocytes soon aJtei the opciation was 210 per cent 
leucLytTowrl^rf" P-'oP-tno dav this excess of 

postoperative day 96 no, 
postoperative day 30 imi cent tL^ 

limits on the fifth oi sivti, + n'lnihei of IciicocNtes leached the iioninl 

01 sivtli postopeiatne dac 
The lencocytosis in fhp t 

opened was consKleiabh lnl.,"« ''’"a 

longei On the opeiative ,L,-, fi ^ 'Sixteen cases and peisisted 

— tins excess of Icucocvtes oxei the noimal wa*’ 

Pi on, the Department of Snirr 
Recelied for publication Dccenibn ^"‘igog*' 
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300 per cent, on the first postoperatne daj it ’svas 290 per cent, on the second 
day 200 per cent, on the third dnj 100 per cent, on the fourth 60 per cent, 
and on the fiftli daj 40 per cent The normal limits nere reached on the 
seventh da} (Fig 1) 

A similar stud} of the leucocates Mas made in six other cases in ■which 
the duia ivas reached but not opened during the opeiation These cases 
showed a slight increase in the nuinbei of leiicoe}tcs, neier aboie 25 per cent 
o\er the normal This leucoejtosis reached the normal limits nithin fhirtj 
SIX hours after the operation 

Along with an increnst in number of the lencoei tes the latter showed a 
marked shift toward tin. polvmorphouucleai lariet^ At the same time, the 
lymphocjtes and laige mononucleais dioppcd in number, the former far more 
than the lattei This is illustrated in Fig 2 This fact is of interest since 



FJe This Illustrates the Ulftcrentlal croopln^ of the leuco^tes prior to and /oI!rtrr»» 

the operation The heavy line shonH the e®* broken line ahotrj 

lymphocj tes and the dotted line the lorte inononuclea th 


it 18 usual!} considered that a sliift of the difteiential pichirt, of die ienco 
tytes toward the pol}morphoniickars is an indication of an infectious process 
In e\aluating the findings of this stud} the question arises as to tfae role 
which anesthesia played in the pioAOcation of the leucoc}tosis The lafluejjgg 
of anesthesia on the leucoc} tes has been commented upon by a of 

observers It as thought that etliei anesthesia (the anesthesia u^ed jq 
cases of this stud} ) causes a leucocatosis Judging from the findm-r, 
eral obsen era this ethei leucotvtosis is nei or o^ er lO per cent of t/j^ _ 
operatne white cell count In the six cases m nhich the opened 

during the operation the leucocjtosis was neier aboie 
all of these cases ■\\ere operated upon under ether anes 
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( ONtliUSIONS 

Ciamotoinieb absociattd with intiaduial heiuouha^c pioNokc a lii^h leit- 
cocjtosis The degree of leucocjtic inciease is not pioiioitioiiate to tlie amount 
of bleeding but depends upon wliethei oi not tlie bleeding occiuied jntia- 
durallA or extiaduially When bleeding takes plact into a Aontiiclc, the 
leucocytosis is highei and of longei duiation Tlie lencoeitosis seen in ciani- 
otomies without opening of the dura is slight, and the leucoeites ictmn to 
noimal in about thntj-si\ houis aftei the opiiation To depend upon the dif- 
feieiitial count foi a distinction between an infettions and a noninfcctious 
leucocjdosis in intiacianial opeiations is enoneous Postopeiatne leucoci tosis, 
when the dura is opened oi the ventiicle enteied, usunlh shows a difieiential 
shift tow aid the polvmoiphonueleais 

utrranvi i s 

3 Iloessh, II Leukocjtose bei Inti iporitoiir illilntuiigt n, Miff i d Gion/geb d Mi'iI ii 
Cbu 27 C30, 1013 1014 

2 Wngbt, A M, nnd Lningston E M Tlie IimoiMo'^is of luUrnnl Iloinorrb igo, X T 
Stite I Med 23 280, lO’S 


EFFECT OF SFllCUTANEOIhSLY INMECTED E1MNEPIIR1N IX NORtlAL 

HUMAN SUBIECTS' 


By TnEODORE Koppanai, Pii D , Sara( u^r, X Y 


T he conditions undei wliieli subciitaneoiislv iniected epinephnn gn cs a 
piessor effect in the dog, have been studied by Luckhaidt and Koppaini,' 
who found that wdien the site of iniection had been massaged tlieie was a rise 
in blood piessuie of flora 15 to 180 mm Ilg following each massage TIioa 
also showed that in the dog, at least, epinephnn injected undeineath the skin 
lemains theie foi a long time In spite of nunuious piessoi effects obtained 
as a lesult of the massage of the epinephiinized aiea, a saline solution e\tiact 
made nineteen and one-half horns following the injection of 3 c c of epinephnn 
gave, when injected intiaienouslj , a maiked piessoi effect On the basis 
of these expenmeiits LilienthaP used this method in the tieatment of asthmatic 
bieathing and of surgical shock m man and obtained piessoi i espouses, upon 
massaging the injected aiea, for neailv fortv-eight houis iollowung the injec- 
tion of 03 cc of epniephiiii 1 1000 The blood piessuie elevations that he 
obtained were eompaiativelv slight (fiom 7 to 15 mm Ilg), but he noted iciv 
definite therapeutic effects of the ding Baheaff used the method of mas- 
saging the injected aieas in vaiious alleigic diseases (bionchial asthma, 
asthma complicated wuth hypei tension, uitiearia, haj fevei) and lepoited 
leij encouraging lesults Peshkin" stated that in ehildien wutli uneoinpli 
cated asthma the massage of the epinephiinis'ed areas did not relieAC the 


•From the Depaitment of Pharmacoloer of Sxiacuse Unf\eislt\ 
Recei\ed for publicntion Jon S 1929 
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Hsthiiiatic breatliing Di A C Sihcimaii of the Department of Pediati 2 cs 
of Syiaeuse Duirersitj, on the other hand informs me that in thiee chddien 
ffiom three to fire jears old) nitlr uncomplicated astlinn (asthmatic broii 
oliitis) the Inpoderinic injection of 1 ec of epinepluin 1 2600 and subse 
queiit massages of the site of injection rcpeatedh reliercd the asthmatic at 
fads He noted horrevei that children desperatelj object to massage of 
the injected areas 

There is no doubt that cphedrine is also a ven raliiable dru„ in the 
tieatment of allergic diseases and perhaps also in shock but because of the 
farorable results nitli epiiiephrin on the one hand and because of the greater 
toxicitr and relatire uiicei taints of the action of epliedrine (Ualsej®) on the 
other hand one feels justified m stating that ephedrme Ins not supplanted 
cpmephiin 

In Men of these facts it seemed desirable to m\cstij,ate the action of 
subeutaneoush injected epinepliiin in noimal human subjects Such a studs 
might easilj establish a connecting link betu ecu the animal eaperiments and 
the therapeutic application of the drug 

Si\ \oung healtln medical students ueie subjected to subcutaneous 
epiuephrin injeetions (04 ec of a 1 1000 solution) Befoie injection the 
noimal sjstolic and diastolic blood piossurcs and the heart and respiiatorr 
rates were determined Prom 10 to 15 minutes follouing the injection of 
epinephrm there nas a rise in srstolic blood pressure of 30 to 50 min Ilg 
without massage Wlieieas theie « rs a mni Iced use in sr stolic blood piessure, 
the diastolic pressure generallj fell (fiom 5 to 30 mm Ilg) The pulse pres 
sure thus increased and as a rule the heart iite became somewhat slouer 
Thus aagus beats were unmisfakibU in cMdcncc The icspiratora late did 
not change notieeabh 

The injected area uas blanclnd the fate pale there uns a slight inns 
oular tuitehing in the aims and legs and a tbumping palpitating heart uas 
esident (cagus beats) The subjects felt beadaebe throbbing in the head and 
ears some nausea the moutli uas dij and there uas in some cases subjcctnc 
sensation of uarmtli in others the bands and feet felt cold Nervousness and 
general feeling of anxieta were paideiit in most subjects 

The injected areas ueio massaged from fifteen minutes to foitv eight 
houis follouiiig injections In flit couisc of the fortj eight hours the aiea 
uas massaged about 25 times On the whole, all the svmptoms uluch ap 
peaied following epinephnn injections without massage could be duplicated 
bv massage of the injected niea Tliev ueie boucvei much less marked the 
blood pressure rises e g being seldom more than from 7 to 15 mm Ilg (m 
agieemeiit with Libenthal) The rise uas practicalU the same when one 
massaged the area tuenta minutes or tuenU bouis following the injection 
No definite blood pressure elevations upon massage were obtained aftei fortv 
eight hours following the injection In several cases the depot was depleted 
tliirtv to foitv hours following the first iiiassag e 

If we compavc these lesults with those obtained m the dog it seems evi 
dent tlint tbcie is a bcmodMiamie effect following the bvpodcrmic injection 
of cpiiicpbiin in man even vvifliovif massage whereas no such effects could be 
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pioduced in tlie dog Appaiently in man epinepliiin is inoxe leadilj absoibed 
trom the subcutaneous tissues These lesults ate in close agieeinent 'With 
those published b3" Clough'' and bj"^ Lion" These aiithois leported definite 
initial uses of the blood pressuie (uithout massage) in man, admitting wide 
individual vaiiations so fai as the magnitude of the i espouse is concerned 
We can follow Lyon in emphasizing the fact that epineplum uhen gnen sub- 
cutaneousV usually lapidly absoibed, but wc liaie to add that a ceitain 
amount of epinephiin is letained and foims a de2)ot beneath the slim This 
epinephiin depot jields results foi about tu eiifj'-foui to foiti horns follow - 
iiig injection 

It IS scarcelj’’ necessaiy to state that out subjects did not suffer from aiij 
thjwoid distuibances, and jet thej show'ed blood incssuie clcAations follow'- 
ing epinephiin injections with oi without massage This fact suggests that 
the Goetsch® test is unceitain as a diagnostic pioceduie, at least so far as the 
blood pressuie use is concerned 

It IS mj' pleasant duti to thank all mi students who aided me in earning 
out this investigation 
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LABORATORY METHODS 


SOME CHEMICAL ANALIiSEb OP MEDIUM CULIURED IN LARGF 
AMOUNTS AND IN SMALL AMOUNTS’ 


Bi Ida P 'MacLujiun BA, Touo’^to, Canada 


\Y7HEN eheniioaj aualjses are to be made on a medium on nhieh haeteria 
' ’ arc growing a large amount of medium is iisuallj necessarj The me 
diuni maj be held in a laige container from nliicli samples aie removed or the 
medium maj be divided into small amounts sufficient foi an analjsis and the 
separate amounts given the same inoculation and tieatment Having used 
small samples hept separately foi some chemical analjses of mill cultured 
with bacteria ' vve thought it would be interesting to find out if theie iias am 
significant difference in the lesiilts of chemical analvses when the medium was 
cultured in small samples, or when the medium was kept in one laigei eon 
taiiiei There aie mam articles published giving ehemical amljscs of media 
kept in either of those wavs but vv e liav e not seen anj article that giv es cliemi 
oal results from one method eompared viith results from the otlier method 
Por eomparatii e uorl it was advisable to choose a medium that could be 
easily measured bj pipette for the analvses, so a broth medium uns used A 
dehydrated dextrose broth was dissolved in distilled water, in the proportion 
of 13 gm poudei to 1 liter water Foi the small samples the broth was put 
into culture tubes one inch bv eight inches For the largo amounts a Squibb ’s 
pear shaped, separator} funml of one liter size was used 

The details of handling the medium with the diffeient bacteiia vaiied 
slightl}, but care was til en that the conditions were the same for each bacte 
rium The separator} funnels and culture tubes were plugged with non 
absorbent cotton and sterilized in the autoclsve at 15 poiuids pressure for 
twenty minutes on three day s The debv drated dextrose broth was dissolv ed 
in one large container Elcv en to tn elv e hundred e c of medium vi ere put into 
each separator} funnel and these were weighed About 75 o e mediimi ucie 
put into each culture tube and then enough more medium was added to bring 
medium tube and holder to a definite weight so that the final weight of all 
tubes with the holder would be the same The separator} funnels and culture 
tubes with the medium were sterilized once in the autoclave and then incu 
bated All samples were incubated at 37’ C The bacttria to be used foi 
inoculation w ere grown for tw o dav s on the same dextrose broth ns that used 
for the analyses The bacteria used were B acidi lactiei Streptococcus lacti 
cus, and a gram positive spore bearing bacillus resembling in many of its 

•From tho laboratories of the Sub Departmpnl of Pediatrics Unhei-sitj of Toronto and 
of the Hospital for Sick Children Toronto 

Recohed for publication October 6 15 8 
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cultuial icactioiis Lnullus fl(\us lo iiioculifc ^utll h acidi Hctici uicl StiLp 
tococcus I icticus 1 "in of inoculntid biotli \\as added to each tube and 15 
gin ot inoculated biotli ^^elc added to each sepai iton funnel bor the spoic 
beaiiiie, bacillus 1 diop inoculated broth ■\^as addid to each tube md 15 diops 
of inoculated bioth \iere added to each sepaiaton funnel 

To obtain samples foi anihsis from the sepaiator\ funnels steiilized 
^ atci was added to mal e up foi the loss in c\ ipoi ition until tlie Aiei^^ht was 
the same as that of the last weighing the medium was shal en and an appioxi 
mate aolumc of medium Ut out thiough the stojicocl into anothei containei 
Watei was added to the medium in the cultuie tubes until the WLi^^iit w is the 
same ns that betoie sterilization Medium cnltuicd in thiee sepiraton fun 
nels and in thiee tubes was nnahzed at one tune and each aiiahsis was done 
in tiiphcate 

The chemical anahses made weie hadiOoCnion concentiation aciditx, 
and ammonia The hjdrogenion concentiation was deteimincd coloiimetii 
calh Standaids weie piepaied using 02 M disodium phosphate and 01 M 
citric acid according to the table gnen h\ Mclhaine'’ Meicurous chloiide 
was used to prevent mold growth^ m the stmdnids and thev weie 1 tpt in a 
daik cupboard when not in use The indicators weie chosen from tho e gntn 
bv Koltlioff ® and as he sug^^ests made with alcohol when necessaiv and 
water The aciditj was dctennincd b\ titiating 10 c c medium with 01 N 
NaOH using phenolphthalein as indicatoi Tlie method used foi tho deter 
minatioii of ammonia is that of Van SIvl e and Cullen ' ’ The ammonia fiom 
5 cc medium was aspirated info 25 cc 0 02 N II SO^ and the excess acid 
titrated with 0 02 N NaOII 

The media on w Inch Streptococcus lacticus and tlie spoie boainij, b icilliis 
had been giown when examined bnctcriologicalh at the end of the sciics of 
chemical analyses, showed that no contamination had occuired 

The table foi Streptococcus lacticus is „nen as tvpical The fif^uies foi 
the medium cultured in large amounts agiee closeh Also the figiues for the 
medium cultuied in small amounts are much alike This agreement indicates 
that the growths of the bacteria were sufficienth unifonn to show no mail ed 
diffeiences in their metabolism pioducts when estimated cliemicalh As the 
■values found for the medium cultured iii large amounts agree with those foi 
the mediinn cultuied m small amounts it would seem to make little difference 
as far as chemical anal 3 ses are concerned whether the medium is cultured in 
one laige amount or m sepai ate small amounts 

With these estimations theie might be included some worl done on milk 
that was coagulited b> a bacterium durm,^ growdli Tins medium is not as 
casih ineasmcd as broth so that the results might show more -variation than 
those foi broth Sugar estimations onh were done in the null series The 
method used was taken from Leach Food Inspcciwn and Anahjsi^^ The milk 
was measiued bv pipette and the piotem precipitated with FeliliUj, s coppoi 
sulphate solution and 0 5 N NaOII aceordiiif, to Soxlilet s method (Leach p 
150) Water was added and the mixture filtered Tlie filtrate w-as used with 
Fchling s solution as gnen in the Defrcii O Sullivan method (Leach p o94) 
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The piecipitate of cupioub oxide was. u ashed with watei, alcohol and ethei, 
dried in the oieii, and neighed as cupious oxide 

' All these anahsis weie done on milk kept in small amounts About 50 
ce fat-fiee milk neie put into cultme tubes stoppeied nith nonabsorbent 
cotton The lolume nas maiked on the tube and natei nas added to the mark 
befoie the milk nas taken foi anahsis The fiist senes nas done to see how 
close the agieement nould be among milk samples measuied iiom the same 
tube Thxee amounts of milk iiom one tube niie mi.isuied into separate con- 
taineis, the piotein piecipitated and the mixtuie filteied Prom each filtiate, 
three separate amounts ot filtiate ncu taken foi the cupious oxide precipita- 
tion, the pieeipitates filteied and neighed sejiaiateh and the tiiplicate weights 
averaged foi the lesults shown in the tabh In the second senes, milk fiom 
diffeient tubes nas taken to see it the lesults would larj moie than the lesults 
from difteient samples of milk nuasuied fiom the same tube One sample of 


T 11)11 TI 


Sthfi T()( 0) ci s h u rn i s 


sunr 

IN L\t Cu 0 




s^MP^^s rroM Tum 


A 

n 

c 

Control 

n 1737 

0 1741 

0 1740 

Conti ol 

01730 

0 173fi 

01773 

InculntfJ S (Ini 

0 141'. 

1) 1410 

0 1443 

Incubated 4 dus 

0 1421 

0 1410 

0 1463 

Incubated S dais 

0 1304 

0 1374 

0 1432 

Incubated G da\ a 

0 1422 

0 1310 

0 13C2 

Incubated 12 dns 

0 140S 

0 1 i71 

0 130 

Incubated 13 da\-. 

0 1307 

0 1420 

0 1387 

Incub ited 10 d n s 

0 1320 

0 132V 

0 1414 

Incubated 17 daji 

Control Inoubited 21 dus 

0 1342 

0 13‘)() 

01413 

Not made to original ^olumc 
Control Incub ited 22 dars 

0 1S03 

0 ISO') 

0 1808 

Not made to original rolnnie 
Control Incubated 23 dots 

0 1S77 

0 187 

01044 

Not made to original ^olumo 

0 18S7 

0 18S3 

0103 


*lIaclT result in tlie table is tUe i\oi ipo of thup a)tprmini\tion^ 


Table III 

&TR1 PTOCOCCUB LtCTICUS 


SUGAR IN 

Gil CUjO 




SAMPLES PROM DIPFEREXT TOBPS 


A 

B 

c 

Control 

0 1825* 


0 1S74 

Control 

01774 

0 1842 

0 1833 

Control 

01800 

0 1852 

n 1793 

Incubated % da\ 

01363 

0 1318 


Incubated 2 dar s 

01356 

0 1461 

0 1436 

Incubated 5 dar s 

01430 

0 1367 

0 1446 

Incubated C daj s 


0 1531 

0 1413 

Incubated 15 dars 

0 1496 

0 1494 

0 1543 

Incubated 16 dajs 

01467 

0 1488 

0 1463 

Incubated 19 dars 



0 1462 

Incubated 20 d its 

0 13G() 

0 1422 

0 1460 

Control Incubated 27 dars 

01748 

0 175“^ 

0 1740 

Control Incubated 28 dars 


0 1720 

0 1700 

Control Incubated 29 dajs 

01729 

0 1779 

01744 


♦Each result In the table is the average of three deteiminations 
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milk was mensuiLcl iioin tluce diffcitiit tubes the piotcin precipitated and 
tlio mixture filtered Fiom eacli filtiate, piccipitations of cuprous oxide Meic 
made in tiiplieate nnd tbe three m eights ‘I’leiif^td to ^ne tlie Milues as 
reported 

The milk lepoited in Tabic 11 was moculntcd with 1 cc Stieptococcus 
lacticus culture m each tube, and the nnik lepoited in Table HI was inocu 
lated with cc Streptococcus lacticus culture in each tube More work was 
done but as the othei tables RhoA\ smulni results onlj tliese two nie gnen 
As Will be seen from the tables tin lesnlts of the anahses of sugar fstimations 
done by this method when the milk is cultuicd in separate tubes, do not ^an 
sigmficantlj irom the results of more than oiu estimation done on milk from 
the same containci 


CONCLUSIONb 

Fiom the icsults oi tlicse estimations we can conclude tliat foi hjdiogen 
lou concentration, titratablc acidit}, and ammonia estimations in broth, it 
makes little difi’cience whethci the medium is> cultuied in laige amount and 
samples ^emo^cd at ■\'iiious times oi whethei the medium is cultured in sepn 
rate containers for each sot of estimations \\emn\ also concludt that estiinn 
tions of sugar in cosgiihtcd inill kept in separate amounts under tlie same 
conditions do not show an) mou Miintion than those in diffeient samples 
taken from the same coutninei 

I ms!i to ickuow lodge mdoblcdtuas t Pr < \ uLo supphttl tJic bicterni 

and made the bactcriologic examination* 
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A NEW METHOD FOR COUNTING BLOOD PLATELETb IN 
UNDILUTED CITRATED PLAB^MA'^ 


B-i S\LND PhTRI MD, CoPLNUAt.LN, DiNMAIlK 


T he blood platelet count and its Aauations occupi an impoitant position 
111 liematologi The si?e and e\tia\<iscul.ii iiagihti of the platelets hon- 
e^el, have impeded the juogiess of knowledge oi then genesis, inoiphologA, 
function, and iiiiinbei 

Nnnieions methods loi eonnting blood platelets Inne been published, but 
the sanations of the “noinial numbei ” and the gicat fluctuation within sboit 
inteisals indicati that none of the nnthods has been <ible to smnionnt the 
difficulties of exact emmuiation oi to (Imun.ite techuical eiiots In attempts 
to meet the difficulties iiw ini estigatois haie loah/ed liow mam and xaned 
die the factois that mai sene as soinces of eiioi Obtannng the blood (bi 
skin incision oi \(iu puuctuie) and actual counting (dneet oi indnect), 
usualh in a counting chamber do not admit ot mam laiiations Tbe modifi 
cations, theicfoic of the \aiioiis nnthods hmc chieflc dealt with the diluting 
fluid 

A gieat adcaiiee ui the tc chine ot counting blood platelets was made bi 
the iiitioduction of Oluf Thonibcn's' niacio method in Ihlh The new and 
essential pait of this method was the segiegation ol the blood platelets, adiau- 
tage being taken of the difieieiice of late ot sedimentation of the platelets and 
the othei blood cells in stabih/ecl blood 

111 Thomsen’s inacio method lice of blood, obtained In Atm piiiictine, 
was diopped into a giadiiated test tube contaniing 0 5 c c of a 10 pei cent (oi 
3 pel cent) solution of sodium citiate Aftei sliaking the sample was left foi 
an horn oi moie foi sednncutation A small amount of the plasma fioni the 
siuface of the sample (contaiinug platelets) was diluted with plnsiologic 
saline in a convenient piopoition, usnalh I to 20 The dneet counting of the 
blood platelets was caiiied out in a Thoma-Ztiss counting chambei attei fif- 
teen to tluitA minutes The iiuiiihci of blood platelets ni tlie plasma pei cnim 
was calculated fiom the simultaneous detcimiuation ol the lolume of led 
blood cells 

Tins method was quickh intioduced m Demiiaik It is the chief metliod 
in hematologi manuals- “ and is still used ui mans hospitals It was used in 
seseial elniical imestigatioiis In Giam,-* Rud Kiihnel in animal expeiimeii 
tation hi Pabiicins-Mollei," Pefii,'' and both clnncalli and expennientallj bj 
Wittkowei ” 

Unfoituiiateh the method has eeitain disadi antages limiting its useful 
ness As the blood is obtained be a cm punctuie it is difficult to do the count 

‘Prom the Ijnneisitj In'stitute for Genci-rl P-\tViolog\ Copenhagen Deniniil 
Recened toi puhlleation August 18 1S2S 
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on small cluldieii, and it imposes ccitim limitations on stiinl examinations 
AhO; because of the dilution of tin seiiim bctoic fillin" tlic conntin*, chnmbti, 
the shape, size and luiiubci of the blood platelets aie alteicd an impoitant 
defect in most methods fhe method is ilso useless loi stiial ( xaininntion in 
most Inbonton animals except when sexcie nnemn is dcsiicd The ciior ot 
the method calculated bj i\Ieulengincht and Giam was 5 pti ctnt In ten 
counts I found it to bt 21 9 pci cent with diluted jilnsma (numbei of platelets 
678 400) and 10 4 pei cnit usmj^ undiluted plasma (numbti of platelets 
437,000) 

To iemod\ sonu of these deficiencies, OluC Ihomsen devised i nucio 
method in 1923’ based on tbe same piiuciplc Piom a si in incision 0 09 cc of 
blood was obt lined bi pifiettc and mixed in a small tube or on a ^.1 iss slide 
with the same piopoition of sodium citiate as m the nucio method flic mix 
turo was drawn into a cnpillarv tube ind allowed to stand foi sedimentation 
and the counting done in a Thoma 7eiss cliamlwi {’/ji, mm hi,;h) on the undi 
luted 01 the diluted plasma 

This method w is novel used in tin. clinic and to a small (xtuit oiilv in 
animal experiment ition bj Andt I son’ on lats and 1\ tu oniabbits The pci 
centage of cnoi w is cikulnt<d bv Als“ as S to 10 jui cent and bv I’ctiT as 
20 3 per cent 

To male Ohif Thomsui s piinciple smtnbU toi sona! invcstit itions in 
labonton aninnls it wnsiucessirv todetenimic the jnicmtagc ot eiroi aecu 
ratelj as well as the mfiiunu of ihok oi less ladical than„es ni the teelinic 
on tlie blood plitiiets in the blood simph Tin n suits obtaiiud ni fcstinj, 
indiMdunl features of Oluf ThoniMii s nnthod atv a))plicnblo to most methods 
for counting blood plutclots iikuousIv lepoited 

Thus when countnig platiltts tf is inresMiii/ fo (hsfw^ui’ih tht' •snmp/c^ 
obtained by skin tniision ftom those iai en hy iciu puncfioc An ndmixtmc of 
fluid fiom the tissues can nivci In avoided in skin incision and this enhances 
the tcndeiicv of the platclfts to sliniil This is cvidinl to a ccitnin decree 
while the blood is flow in,, and while it is sfiindin„ but cspicmllv wlion the 
plasma is diluted The rate ot sedimentation of the blood platelets is also 
diminished and adhesions will otcui between tlie blood iilatclets ind tljc 
crvthroejtcs In samples obtained fiom a vein liowevei tlie si/o slmjie and 
numbei of tin platelets lomain unchaiif^cel foi a long time 

In the piocess of dilution piecedin,, the countiiv changes in size and 
shape take place in the plitelcfs especiallv in tin blood obtained bv si in 
mcision The ivcragc ciroi thuefou is consideiabh lai^ei in the diluted 
than in the undiluted plasma 

Prom a thorough investigation of different salt solutions fixition fiiiuls 
acids etc it appears that none of the dilution Ihiids used wliolh pnvent the 
shrinka,.e of the blood platelets It si eins is if the platihts win unable to 
witlistaiul an\ appiiciabU change of the medium in which tliM in uoii/inlh 
suspindid As legaids tlu stabili/atioii mMliiim sodium ntiafe sums jo hi 
the most seiMciabli 

If blood platihts tlierefou aie counted vutlioiit loiisidiiin,. tin points 
mentioned above the reliabilitv of the count snlTeis In Oinf IlioinscnS 
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Daacro-method the plasma Bas diluted, m the micio method the blood A\as ob 
tamed by incision Thus both methods ha\e iiiheient faults To count blood 
platelets aecuratelj one must, (1) simplitj method, (2) a'loid admiNtuie of 
tissue juices, (3) stabilize blood piopeih, (4) aioid dilution, and (5) sepa 
rate the blood platelets as quicklj as possible tiom the white and led blood 
cells 

To exclude the most obvious souites ol eiioi a neu technic, based on the 
method given by Oluf Thomsen, has betn devised, subject to niinoi modifica- 
tions This method is applicable to both man and expciimental animals, and 
IS especially suitable toi seiial examinations (one oi moie limes a dai ) in rab 
bits It IS as follou s 

1 Diaw 0 45 ce ol blood liom the ainiciilai ^eln into a 1 i c sMiiigc 
containing 005 cc of 10 pei mit sodium citiate Foi the punctuie, a 2 cm 
long, medium sized needle cut stiaight tiansieiseh, is used Both SMinf'c 
and needle are impregnated vitii liquid paialTin, and the excess squirted out 
befoie the sodium eitiate is diavn into the siiingc 

2 Tiansfer blood fiom s\img, uito small painffined test tube close uitli 
lubbei stoppei, shake gentU a ten times tlun ceiitiifnge ioi one minute In 
a ceu ufuge with 5000 lecolutioiis a minute, one minute is adecpiate foi a i/j 
Gc 00 samp e The time was dnided as follows Vi minute half speed 

minute full speed, iq minute hall speed, .ind I't minute for stopping Ceii 

^ standing in Oliil Thomsen’s 

imd O t ^ H >» untiifnging, il,e pioeeduic be car 

onlvnl same centiifugc can be used, it is 

th f time iiecessan Beeaise of 

the blood ^ ' sidimentation between the cntliiocites and 

«V of th t the on tin 0.1 tea will be tin own down fioiii the uppei 
changed ^ ^ ^ ougnml content of blood platelets has hceii 

with a finripdlai!^ «“‘Ount <,t tin blood platelet contimiing citiated plasma 
counting clUreJvei^ I ;A. -i high Thoma-Zeiss 

tnging ^ P'taffin which coveis the plasma aftei centn 

plateletf mil hVforad^to^ sedimentation Aftei tins time the 

oval, discoid corpuscles of eo^'^ sharply outlined, unifoim, slightlv 

chamber c^enh distiibuted in the coimtmg 

numbei of blood platehtenT”!^*^ ^ squaies The sum denotes the 

essarily compbeated to ron of plasma It is supeifliions and unnec 

citrated plasma pel emm of Wood^ platelet figuies found m the 

In IisndliBg rabbits it i<i f>n 

the head protruding throne] confine them to an annual box witli 

the ear, the skm is clemip/! opening The hairs are removed from 

! « n the vessels made prominent by rubbing with 
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toJcol To avoid loss 0 / blood the u#*cdie js introduced subcutaneous^ for 
about yi cm before the vein is pnnetured At the same time the needle is 
fixed vrith a clip, the prongs of ivhich are attached to the ear abo\ e and below 
the puncture Tht needle is removed quichlv after the blood has been ob 
lamed, and the puncture is at once closed with the clip Blood mav also be 
obtained bi heart puncture but vein puncture is b\ far the easiest and safest 
method In a medium sized rabbit the loss of 1 c c of blood daih for ten to 
t^vehe da\s will not bring about an^ noteworthv change in the e^^th^oc^te 
and platelet count In smaller ammaU liho gninea pigs rats, and mice the 
blood must be obtained bi heart puncture, and it is onlv possible to make 
senal miestigations e\pr\ second or third da^ on account of the danger of a 
hemorrhagic anemia 

In man the blood is obtained hi the puncture oi a \ cm, in a 5 ce srnnge, 
or directh m a test tube stabilizing the sample with 10 per cent sodium 
citrate in the proportion of 1 to 10 In small children where vein puncture 
maj be impracticable one mav be forced to obtain blood bv the earlier less 
reliable methods 2 e a freejv bleeding pneh or incision 

The accnraei of the ‘centrifuging method without an\ dilution of the 
blood has been determined making six ten counts The percentage of 
error, when the blood liad been taken bv vein puncture was 7 3 per cent (mini 
ronm 7 3 per tent) per 7G0 000 platelets and when blood had been taken bv 
skin incision 10 5 per cent rminimum 94 p<»r cent) per 380 000 blood platelets 
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A KAPJD METHOD FOE THE PREPARATION OF FECAL DIGESTS 
SUITABLE FOR USE IN NITROGEN AND JIINERAL ANALYSES" 


Bi Glnemeie Stlakas PhD, Iom v Cm, Iowa 


A nalyses of fecob aic Ubuallj cxlicmeh tctlioiis Tlie use of fecal digests 
winch mav be pipettedf girath nicioases the speed of an anahsis, with- 
out deci easing its aceuiact A inetliod foi tlie pi ejiaiation ol such digests lias 
been m use in this hiboiaton toi o\ci a leai, and has pioted to be efficient 
No claim is made foi oiiginahti in the nuthod, it is nieieli a time sating com- 
bination of methods that has been tested and iound useful 

The feces aie collected m the usual nianiici ’ If only iiitiogcn and min- 
eial analyses are wanted, the fetal specimens may be put diiccth into a 2 or 
3 litex wide mouthed Eileinnetti flask containing about 000 to 800 cc of 10 
pel cent sulphuric acid The flask is kept in a lefiigeiatoi, the successne 
specimens being added until collection is eomplete The whole niateiial is then 
bi ought to a bod iii the hood adding moie acid if nceessait, so that the iniv 
ture will be thin enough to pom will and pipette leadih The boding is con- 
tinued foi fiom flee to ton minutes, being eaietul to aioid too iigoious heat- 
ing, 01 foaming will occui As soon ns the solid iiiateiinl is w'cll bioken up, 
and the inixtuie appeals of ewen consistence the contents of the flask aie 
cooled to loom tempeiatuie, and tiansfeiied to a 1 oi 2 litei ^olunletllC flask, 
pouiing the niateiial through a sieee (an ordinal \ small sieve, such ns is used 
foi a tea strainei, 15 to 20 mesh, is suitable) If the stiainoi is placed in a 
funnel, wdiich, in turn, is inserted in the neck of the flask the tiaiisfei is sim- 
ple The solid material collecting on the sieve can he foieed tluongh be gen- 
tle piessme wutli a spatula, so that the oiih lesicluc left on the sieie, aftei 
wmslung is complete, consists of seeds and like mateiial, the wmight, in most 
diets, being so small that it may be disicgaided If the diet contains an 
unusual amount of undigestible oi difficidtlv digestible mateiial, so that the 
lesidue wdiicli does not pass tluongh the sieee is too laige to be disicgaided, 
the xeinaimng mateiial may be tiansfeiied to a Kjeldalil flask and lieatcd w’lth 
concentiatecl snlplimic acid until solution takes place It is not necessaiv to 
cairy the digestion on to completion, just to the point wbeie solution is cora- 

*Piom the Department of Pediatrics Collese of ’VTcdiclne State UnhersiU of Iona Iona 
Cita Iona 

Recened foi publication September 15 ISSS 

tA sulphuric acid digest of feces used b\ Dr O H Gaebler of the Department of Bio- 
chemistrj State Uni^ersit^ of Iona for nitrogen determination, was described to us In a 
personal communication. 
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piptt 1 iiisi ^c^,olld cUj,tst IS cooled diluted some h In t tooled mulii unimii„ 
Mitei and added to the ougniai nmtiinl Hu boilin^ flasl s siece and fun 
nei aie ua&hed noil lutii distilled iiatei iiid (he mshings idded to (ho oii^nml 
miiture, nlueU is then nude up to \oliime and mixed ncl) The suspension 
thus foimed lasts for suaiciuit time to enable sampling with a pipette It mac 
be kept at room temperature ivithout deteiioiatioii, but must be tliorouglih 
mixed befoie sampling This digest uill be rcfeired to ns Digest A ’ 

MTROGEX X\D CULORlDE 

Digest A IS used diieotlj for iiitiogcii and cliloiide deteiminations The 
amount neecssarj for i macro Kjcldahl mil xai\ somewhat with the dilution 
of the digest but \re hire found that 10 ct samples ire usualh satistactorj 
5Ye hate used the Kjeldihl Gunning technic is £oi nitiogen in uime 

If chlorides are to be determined in feces certain precautions are neces 
saij in the prelimiiiau boding in orclei to gnaid against loss of lijdiocblonc 
acid The boiling flasl is connected to a coiidensci and the distillate collected 
in dilute ill ill Chloride detciminitious aio lun on this distillate and the 
imount found (usnilh sen small) is added to tlie total otherwise determined 
Ten 0 0 simples of Digest A are tiken foi the chloride defeirmnatiou, using 
the Wilson and Ball inodificition of the Ain bhke method foi chloiide m 
blood and tissues ^ 

CALCIOJt pnOSPUORLs CND TOT \L PIVED BASE 

Twentj fixe CO simples of Digest A aie plated in 250 cc Erlenmejcr 
flasks 5 c e of concentrated sulptiuiic acid iie added and the mixture is 
heated on i hot plate m the hood until most of the water is drnen off The 
flasks should be shaken occisionalh to piexent bumping, Aftei cooling for a 
minute, coiioentiated nitric acid is added 1 to 2 c c at i time heating aftei 
each addition until nitric oxide fumes aio no loiigei gneii off AVheii ill the 
organic inattei is digested, the solution will be cleai lud colorless or but 
slighth jellomsh If a cnstalline precipititc his foimed it is bi ought into 
solution xvith mtne nud and water keeping the concentration of nitric acid 
as loir as possible The solution is cooled, traiisferi ed quantitatic eh to a 100 
e c xolumetric flask and made up to xolume This solution (Digest B) is used 
foi the deteimmitioii of calciiun, phosphoius and total fixed base 

Calctum — A modification ot the AlcCrudden method* has been used for 
the deteirainatioii of calcium in fccil digests One bundled c c of Digest B 
IS pipetted into a 150 cc p>iex beikcr and the solution luiitnlired with con 
ccntiated iminoimiin In dioxide, using roaalic acid (0 5 pei eent in 95 per cent 
alcohol) as mdicatoi Concentiated In drochloric icid is then idded until the 
color just clnnges to i definite xcllow Ten c c of 2 5 pci cent oxalic acid nic 
then added, the solution is boiled for ibout one minute, then 10 c c of 20 per 
cent sodium acetate ire run in drop be drop and the solution allow i d to stand 
sexeral bom's or oxernight The liquid after the addition of the acetate should 
be tan in coloi , if the xellow coloi peisists more acetite should be added 
The calcium oxalate is filtered off bx suction, using Jena glass filter cruel 
bits No 106/<'i The beaker and filtci lie washed twice with dilute am 
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iBoniiun bycli oxide solution (20 c o of tlu coiieentiated leagent pei litei) , the 
outside of the ciucible is washed oft 111111 distilled ivatei, and the ciucible re- 
turned to the beakei The pieeipitate is dissolied m 10 c c of appi oximatelj 
normal sulphunc acid (28 e c of concentrated sulphuric acid per litei), heated 
to 90° C and titrated iiith 0 02 N permanganate, keeping the temperatiue 
between 70 and 90° C, and folloning the usual teebnie of peimanganate 
titrations 


Calculation — 

As 1 c c of 0 02 N peiniannanate is iquiialent to 0 4 mg of calcium, the 
calculation will be as follon s 


Titration valw x 
Tins 1 educes to 

Titration value > 


normnliti of KMnO, ^ ^ i v Total \ol digest B ^ Total vol digest A 
0 02 \ol snmpk ni B lol sample of A 

iiomialitj’ of KMnO, ^ ^ 1 ^ tOO _ Tot il \ ol digest A 
002 10 ^ 25 


or 

Titration value x normnlitv of KMnO, ^ total \ol digest V ■» S = Mg calcium in total stool 


All reagents should be tested tor Laicuim and n blank inn if necessaij 
We have found that manj samples of so-called ep sodium acetate aie coii- 
tammated with calcium B\ making up the solution in 0 5 pei cent ammonium 
oxalate instead of distilled watei, and filteiing oft the lesnlting pieeipitate, 
most of the calcium salts aie 1 emoted 

Phosphorus — The Fiske and Subbaion method-* foi inorganic phosphate 
in mine maj be used -uith Digest B, if the excess aciditi is fiist neutialired 
The sample (4 to 10 c c depending on the phosphate content) is placed in a 
300 cc \olumetiic flask and diluted to about 60 c c uith distilled uater 
After the addition of one diop of phenolphthalein, ammonium hi dioxide is 
added ju*?! to ^ faint pink coloration The deteimination is then earned out 
in the usual manner, the aciditi of the reagents destroi mg the pink coloi 
Total Fixed Base — The method of Fiskc' for the deteimination of total 
fixed base 111 urine mai be used with Digest B The digestion with 4N sul 
pliuric acid may be omitted, all 01 game matter baling been removed 111 the 
preparation of the digest 

THE METHOD AS APPLIED TO THE FECES OP INFANTS AND SMALL CHILDREN 

When the diet consists largeh of milk, the calcium content of the stool is 
often so high that a heaii crystalline precipitate of calcium sulphate may form 
m Digest A The digest is boiled until the precipitate is coarse, so that the 
supernatant mateiial can readily be decanted from it The liquid is decanted 
into a liter volumetiic flask, the precipitate is wmshed wmll with several suc- 
cessive portions of distilled water and the ivashings decanted carefully into 
the original mixture which is made up to a -volume of 1 liter (Digest A) The 
precipitate is dissolved in dilute nitne acid and made up to a volume of 250 c c 
(Solution C) A mixtiue of equnalent poitions of A and C is then used in the 
piepaiation of Digest B, for example, a 100 c c portion of the well mixed 
Digest A is added to 25 c c of Solution G and 25 c c samples of this mixture 
are digested vnth nitric and sulphunc acids, cooled and made up to a volume 
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of 100 c c In calculating, 1250 c c is used as the total ^ olume of all detei 
minations run on Digest B Nitrogen and chloiidc determinations are run on 
Digest A in the inaunei previously described using 1000 c c as the total \olmne 
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Ki T C LETi s Haili P vLTiMonE Ain 


T he method consists of sitting the unKnonn solution instead of the stand 
ard In this naj a constant factor mil be obtained b\ which all determma 
tions of till same t\pc cm be niultiphed Below is a nioie detailed account of 
the metliod of detei mining the factoi to be used in each case, together with a 
tompaiison of the present metliod 


Present M< thod 


■New Metliod 


BUlOh M (ni I'MMlNUi 01 nfVHUIs 
T ‘^tnndafJ ^ onfnjmnt 0 ^ujjnr 


.0 V 3<)i> 
_ 


m S pel lofl ct blood 


U n»^ 

R / mo _ 

-U 


o - m„ etnnd tt \ 
nv ] cr 100 i blood 


In tlip nen method 

26 TOprcsvnts the scttvnp ot the unknown 

R i-epre^enta the roadiuj; of the standard ajjiinbt tlic tniknown <<% at -0 
100 IS the ame ns m the old method 


It can readih be seen that bt the old method the leading of the nnhnonn 
3s buhyect to constant change hence each dcteimnntion is a new calculation 
In the new method sukc the unhno-wn is set at a definite depth the same fig 
lire is used foi c^er^ detei mination while the top fioUic representing the read 
mg of the stnndaid iganist the unlviiown changes Since the figuie represent 
nig the unknown does remain the same m the new method, the following 
cancellation may be made, thc^eb^ greatU simplifying the calcnlntion 
5 

R X ItXf = mg SuRiii l«?r IQO ct blood 
Thortforc o will bo the conslnnt fittoi for blood usar^ 


From the Hospital for the Women of Marjl&nO 
Bccchetl for publication September 0 1928 



958 


THE JOUR^A.L OP L^BORVTOKI AND CUXICAD JirWCtNE 


Example — the stmd-iid reidmg 1C4 agiiii't tlic iuilcno\>n 
IG 4 X 3 = S2 mg per 100 c c blood 
Heading of 2 j 1 

21 1 X 5 = 115 5 mg per 100 c c blood 
BOOOD ^.QWIOTEIV MTrOOEN (FOEl\ W U METIIOU) 
btandaid contains 0 15 mg nitiogen 
Present Alctbod 

=; mg NPK 1 ) 1 . r 100 o t blood 

R of unknoivu against standaid 

Keiv Method 

1 I 

R of standard against unknon n y ^10 = nig NPN per 100 c c 

36- 

Since setting the unknown at 20 in tliia case giies an intonicnicnt f ictor, 15 maj bo 
used instead 

2 

R X 30" = mg NPM pci 100 cc blood Ts\o is the factor to be used 

~W~ 

Example — A rt iding of 17 5 foi the ataiidaid a^ iinst the unknown would be 17 5 x 2 = 
35 per nitrogen per 100 c c blood 


ntoon UFiTiMNi- (i-ona wu) 

Present method whin using wiaU atandaid 
20 X 1 3 

——A ^ =: iu„ fieatiniui per 100 cc blood 

R of unknown 

New Method as in the NPN t ikul ition against the 'itting of 15 niai bo used instead 
20 

01 

R of standard X IJT = mg Creatinine per 100 c c blood One tiiith is the factor 

yi 


Example — With a leading of 13 3 

13 3 0 1 = 1 3o nig Cicatiniiii pi i luo te blood 

ISLOOD hi 1C Alia (BLNEDIir 01 FDI IN Wt,) 

Present Calculation 

rorL^now-n = I’®’’ 

New Method 


02 

R of Standard against iinknow n X yp 

— . 

IS 0 2 


mg per 100 1 L blood Pnitoi to bo used 


CONCbPSION 

By setting tlie nnknottn instead of the Standaid in coloiimetric deter- 
minations a constant factoi will be obtained nliich will sate time and tiouble 
m calculations Tins method is not only applicable to blood analjsis, but to 
anv analysis tvbere the coloiimetei is used 
92S S CuNTON Street 



A RAPID AND CONVENIENT METHOD FOR SKIN fESflNG 
WITH POLLENS* 

B\ John P Henri AID AIempiiis Tenn 


13 P-NCTICALLN all of the canons methods used in performmg the ‘ scratch’ 
^ tests uith pollens are &atlsfactor^ as far as ditermining positive or nega 
ti\e reactions is concerned Some of these methods ho\ie\er, are more laboii 
ous than others and it uas a consideration of the time element uhich led 
us to adopt the method about to be deseiibed 

Two pel cent solutions of all the lanous pollens uith which ve are con 
ceined in this teiritoiv ueie prepaied b\ extraction in 7 per cent sodium 
chloiide and 4G per cent gheerin as described b^ Stiei and Hollister' 





Pi\e c c of each solution uas trmstiiitd to stciik 15 t c bottles Ground 
glass pipettes uith hea^j rubber nipples 1 eep these bottles tie.htl\ stoppered 
^\hen not in use The nipples arc so adjusted that it is impossible to drau 
the pollen solution into the rubber portion (Pio 1 ) 

Tuo tra\s uere then dcMsed using liea^^ boaids measuring 11 inches in 
length, 8 inches in width and V/2 inches in tliickness This size was adopted 
to fit our ice box Thlrt^ holes six rous of li\e each uith a diameter of 1V& 
inches ucre then bored throUc.h thest boards Thin boards inch ucre 
then tacked on to act as floors One tra\ is nnhOparn in color and contains 

From the D partment of \llcrg5 The Poljcllnlc Mcmphl T nn 
9u9 
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oul tree pollens The othei tia}' is of lightei coloi and contains the glasses 
and weeds (Fig 2 ) 

The testing bottles are kept in the tiavs m a definite order To save 
further time, mimeogiaphed sheets aie used in lecording readings These con- 
tain a list of the pollens eNactly as they aie aiianged in the tiaj's A space 
IS piovided opposite each foi leeoidiiig lesults This eliiniiiates all wilting 
other than lecoiding “0” foi iiegatnes, -^ + +, oi 4 -^ + + for positiies 

These sheets aie the same size as om histoii sheets and aie filed as a part 
of the recoid (Pig 3 ) 
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When testing a patient, the tests are made m paiallel loivs of ten extend- 
ing from the uppei poition of the shonldei to the zegion of the elbow In 
this way five rows of ten each can be put on one aim, each iom coriesponding 
exactly to two rows on the trays 

After the skin incision has been made, a diop of pollen evtiact is dropped 
on the incision, care being taken not to touch the skin in older to avoid con- 
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tamination of the pipette The solution is then lubbed into the incision with 
a sterile toothpicl This, we believe, offers the simplest and most lapid 
method possible 

COMMENT 

The onlj disadvantage which occurs to us is the expense of 5 c c quan 
titles of 2 per cent extracts of each of the pollens for those who test onlj 
occasionalh "We believe there is little danger that the solutions will become 
contaminated from exposure to air on account of the high salt and cenn 
content 

The ad^antages are 

1 Fifty tests can be performed in twenty minutes at most 

2 The technic is extremely simple 

3 No dilution of the extracts occius as uhen using the one sjringe 
method of withdi awing solutions from rubber stoppered vials 

4 Elimination of writing both on skin and records 

5 'While most patients are tested uith both trajs, it is sometimes desir 
able to test uith trees or grasses and weeds onlj By separating them into 
groups, further time is saved 

REt ERENtE 

1 Stier, Robert F E and Hollister Gut L A Comparatirc Study of PoUeu Ant gens a 
Determined bv the Skin Reaction J Lab and Clin Med 12 No 12 September 
1927 


MICROPHOTOGRAPHIC TISSPE REPORTS* 


Bt Robert A Kilduffe D Atlantic City N J 


T 1 IS possible that the piocedurc hereafter described maj alreadx be in use 
* but as no report of it has been encountered and those who have seen it 
regard it as, at least, infrequent, it is desenbed herewith for the benefit of 
those who may be interested 

It consists, in brief, in attaching to the report of lustologic tissue examina 
tions embodying the usual gross and microscopic descriptions microphoto 
graphs of characteristic fields showing the salient features upon which the 
histologic diagnosis was made 

This procedure has the following ndiantagcs 

1 It assures the pathologist that the clinician oi surgeon will see evacth 
what the pathologist saw and the exact features of the sections upon which 
the diagnosis was based 

It IS true that the actual slides are aanilablc for stud\ b^ the clinitian or 
surgeon but it is also true that be mTv not always come to the laboratory at 
tbc most convenient time Moreover unless lie is skilled to some degree in 
the microscopic examination of tissues, the pathologist mav not always be sure 
that they both are seeing the same field the same part of the field or the cssen 
tial features of the field 

From the Laboratories of the Vtlantic CU> Hospital 
Recehea for publication Septemb r 19 8 
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The miciophotogiaph, on the othei hand, as&nics all this and peiinits by 
means of explanatoi} legends and eoiiesponding lines upon the print, a deal 
and unmistakable piesentation of the facts 

2 In the eient that it is desiied to sccine additional opinions, the slides 
sent anai may be accompanied i>iints of tlie fields deemed of impoitante 

3 A tissue lepoit aceompanied bi niiciophotogiaphs is a thieefold pio- 
tection in the case of a dissatisfied patient It piotects the pathologist, the 
siiigeoii, and the institution bi piesenting evidence sisible to am one and so 
explaining and iiistifinig the conduct puisued in handling the ease 

d If it IS desued to fuinish lepoits to moie than one plnsician conceined 
m the case, the photogiaphs assiue that all mil be equalh cognizant of the 
microscopic details of the tissue 

5 It a surgeon oi clinician desiies to piesent a case oi a senes of eases 
at a staff or othei meeting, the photogiaphs aie not onh useful but time- 
saving as obiiating a long diami out desciiption 

6 In the coiiise of tune a eollection of prints is acquiied nhich aie useful 
in the teaching of inteiiis foi example 

7 A collection of laiitein slides of laie oi inteiesting sections is leadih 
made foi ease pieseiitation teaching, etc 

8 lilustiations foi published lepoits aie ahiais ainiiable 

It mas be objected that the method is cxpeiisnc leqimes skill and e\- 
penenee m photogiaplu and a laige amount of appaiatus, and hence, is 
feasible oiih in huge and exceedingh u ell-equipped laboiatoues The pui- 
pose of this note in addition to falling attention to the procediue itself, is to 
emphasize its lelatiie cheapness and its feasibihfi toi eieii the small hos 
pital and the small laboiatoii 

The amount of skill and expcnencc in miciophotogiaplii uhich is le- 
qimed is acquned mth suipiising case and lapiditi 

The question of exposiue is, of eouise of essential impoitance, but is not 
as gieat an obstacle to the inexpeiicnced as it appears at first glance 

The piopei exposure to secuie a cleai-cut and satisfactoij negative is, 
obMOUsh influenced hi a laiieti of factois among which mav be mentioned 
the chaiactei of the subiect to be photogiaphed, the chaiactei of the light, 
the distance fiom the light and so on 

If, howexei, the cameia the micioscope, and the light soiuce all heai a 
constant and unchanged lelationship to one another, a loiy little trial suf- 
fices to establish a staudaid exposure pioducing satisfactory lesults and fioni 
■which iiimoi lariations can be made as expeiience dictates as will be de- 
sciibed below 

The appaiatus used m these laboiatoues is the llegenei x'eitical camera 
inanufactuied bi Zeiss and seemed tliiougli the A H Tliomas Compam 

The cameia is mounted on a bean base, one side of wdiicb accommodates 
the micioscope, the position of which is maintained bj a fence and clamps 
At the opposite end, a self-contained simplified illnmiiiatiug appaiatus is 
sciewed to the solo plate 

A tapeied column, with a slanting apeituie thiough its plinth foi tians 
mission of light to the micioscope minoi, is attached to the base between the 
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microscope and the illuminating appaintus The ^eltlcal motion bai/ of the 
camera fits iii the boie of the tapered column and is clamped therein b> 
means of a scion Wlien the lattei is leleased the cameia can be swung aside 
The eyepiece end of the micioscope is then unobstiucted so that the object 
maj be Mewed uiidei the microscope the illumination ceuteied and othei 
adjustments made nhicli cannot be done satisfactoiilj nhile Mcniiig the 
focusing scieeii If desired the cameia can be detached from the upiight 
and used othei nise foi example on a separate foot iMthout microscope 

A lesistance should be used uith the lamp in oidei to pioiido a means 
of adjusting the ■\oltage of the lamp teimnials exacth to the presenbed \aluc 
and to 1 educe the ■\oltage nhen the full intensitj of the lamp is nnnecessai\ 
as in the pieliminni\ prepTration of the object and in pliotographing at Ion 
magnification Its use extends the life of the lamp 

The list price of the outfit nithout the micioscope is $lo5 50 This outfit 
takes n 3^/4 hj •IVi i^^ch pictuie which is a satisfactorj swe for the puiposc 
and if the fields photogiaphid are well selected it shows all that is necessary 

Tlie method of proceduie is ns follows A satisfactor\ field is found as 
usual and the micioscope then damped in position on the camera base oi 
the micioscope mn\ be fiist placed in position tlic cameia swung aside the 
appiopiiate field found and the cameia then snnng into place 

With the sliutter open and the ^lound glass sciecn in phee tJje light is 
adjusted bj menus of tlie ihoostat the diapliingm on the light column and 
the micioscope minor until the field is e^enlJ and biiglith illuminated The 
field IS then focused The ground glass screen is then leplaced b\ one of 
plain glass the light cut down with the ilieostat and a finei focus obtained 
hy means of a focusing glass The shuttei is then closed 

A few tiials are necessair to secure the standnid exposuie If one 
has had no preliminary experience the simplest method is as follows 

1 Do not in the case of tissues attempt to take a picture witli the full 
intensity of the light 

2 All exposures are time exposures 

3 The blighter the light the shelter the exposuie and mcc icisa 

4 Close the shuttei remo\e tlu ^^Inss screen and inseit the plate oi 
film holder 

5 Seeuie the maximum dimimition of light b^ means of the iheostat and 
then mo\e the iheostat slide aloiv until about one third the maximum Ivht 
intensit\ is obtained oi about one thud the length of the iheostat 

G Withdiaw tlie slide and expose the plate or film for an nrbitrarv 
number of seconds Then close the cnmeia shuttei pusii in flic slide so ns 
to lLa^e onh one fourth tlie film or plate exposed and again expose for tlic 
sime time This proceduie is repeated until all four segments of the film or 
plate ha^e boon exposed 

Tlie four ser.incnts of tlie film oi plate ha^c tlius hi on exposed tor tlie 
following times The wlioli film oi plate rceeiMd at first two siconds for 
example onefouith is co^Olcd iiid iccencs no loi^ei exposuie 1 lu tliiei 
fourths then iecii\cs a second exposme of two seconds or toui siconds in 
all A second foiirtli of the film oi pi ito is then lONired with tin slide and 
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the remammg halt again exposed and so on The exposines of the fom seg- 
ments then are tM o, foni , six, and eight seconds 

When the plate oi Mm is developed, if none of the stiips aie satisfactoi) , 
tlie piocedure is repeated staitmg with gieater or less exposure times as 
indicated Once an exposuie giving a clear-cut negatne is obtained, this 
point on the iheostat is noted and used, tlieieaftei, foi tissue photographs 
as the “standaid exposuie time ” 

The same piocedure is follovcd toi oil immcisioii and high power work 
as, obviously, the amount of light passing thiough deci eases in propoition to 
the lens and moie illumination or inci eased exposuie or both may be re- 
quired 

While this crude method will give snipiisingly good lesults in the hands 
of the inexperienced as experience accumulates minor \ariations will be in- 
dicated in accoi dance with the character and density of the sections and so on 

As all the sections aie stained a color filter is necessarj to jiioduce the 
best results as to contiast 

A leri excellent satistactoii and simple filtei ma\ be piepaied as 
follows 


Coppei sulphate 175 gm 

Potassium ehi ornate 17 gm 

Sulphmic acid 2 c c 

Watei to make 500 cc 


This solution is placed in the glass cell ot the cameia An equally satis- 
factory eoloi filtei foi geneial use is the Wiatteu K3 

Eithei plates oi film ma} be used, the Wratten M plate and Eastman 
panchromatic film being the best 

Developing and printing maj be equalh simplified and an elaborate daik- 
loom equipment is nnnecessaiy 

In these labora tones because of lack of space a snidll closet is utilized as 
a dark loom 

It wms made light pioof with a led light and, as leqmied by the pan- 
ehiomatie him and plate, a No 3 Wratten safe-light, a fan for ventilation 
through several small "windows,” and a printing machire Developing and 
fixing are done in trai s Formulas for these solutions accompany the films 
and plates oi the prepared pow ders made foi x-raj developing may be used 
These come in sealed cans in quantity sufficient to make 1 to 3 gallons of 
solution and requiie onlv to he dissolved in the appropiiate amount of water 
They are suitable for both negatives and punts 

Once the appaiatus is pm chased, which mai he done foi $200, the expense 
IS negligible A little more woik and a little delaj in furnishing the written 
and illustrated report is entailed but moie than compensated for by the 
lesults It is nnnecessaiy to photogiaph all tissues, only those in w'hich malig- 
nancy 15 found or suspected and not found or those which possess particular 
interest 


Atlantic Citt Hospital 



A SIMPLE DIPPEKENTIAL DIAGNOSTIC PROCEDURE IN DISEASES 
OP THE HEMATOPOIETIC S\ STEM* 


B\ Arthur Weiss B S, MD Nei\ \ork Citt 


A <51^1?^ BUT VALUABLE DIFFERENTIAL DIACNOSTIC IILM VTOLOGIC 1 ROCEDURE 


P’OR the past four jcars I lia\e been emplojing both m the hospital and in 
^ mj practice a simple dcMcc that I ha'NC found to be of definite value in the 
diffeiential diagnosis ot liematologic conditions It consists of % piece of 
capillarj tubing about 3 to 4 inches long that is foiined into a U vith the 
bunsen flame 

Technic The tip of a finger or the lobe of nu ear liaMng been cleansed 
and diicd, is pricked so that it gi\es an eas\ stead^ fiov to light pressure 
The U tube is held lioiizontTlh one of the aims toncliing the blood drop As 
the blood enteis the capllla^^ tube the position of the tube is grndunlh 



Fie 1 —Normal flve mlnutt<* oftei ailing 

Fig 2— Normal retraction thiee fourths to one hour after 

Fig 3 — Retraction In case ot seNcre anemia or Infection 

Fig 4 — No rcti action one to twenty four hours after filling as in e entlal pvirpura 


changed toward the Aertical to facilitate the further advance of the blood 
column until the tube is about three fourths full One must be careful that no 
air bubbles enter to interrupt and break the coutmuitj of the blood column 
It IS ver\ impoitint that the finj^cr prick be sufficiently deep for if the fion 
is poor the blood mil clot before the U tube is filled When the tube ls full it 
IS placed m a vertical position 

Findings Normallj, it vill be found that betvecn three and fi^e minutes 
the blood vill clot and will not mo\c when the position of the tube is altered 
(Fig 1) In about one half hour the margins of the clot will begin to retract 
from the sides of the tube, and between one hour and one and a half hours the 
retraction will be complete as in Fig 2, showing an absolutely clear trans 
parent and colorless scrum Fiom these findings wc will then find that the 
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coti^nilation time, tlit blcediii'r time clot letiaitioii, platdi't count, Van dcii 
Ileigli test and Jctoiie IiuUx mil be iioiinal 

Liidei pathologic conditions, liowciei, ue will find the lollowing 

1 In scvcic mfcdwn'., tlieie will be due to an inci eased globulin content 
of the blood plasma, a stdinieiitation ot the ei> tliiocc tes depending on the 
scieiity of the infection (Fig 3) Also due to the inci cased blood platelets 
found in seceie infections, it will be found that the clot leti action will begin 
eailiei, in fifteen minutes 

2 In hemoplnUa, it will be iound that instead of the clot being film in 
Ihiee to file iiiinutes, all^ alteiing of tlu position of tlie tube will cause the 
blood coluiiin to nioie MoMinciit ot the blood column can thus be caused 
after ten to sixti minutes have elapsed (Fig 5) 

3 In ‘yiispuious sccondau) aiu’mias, depending on then scnciitj, theie will 
be a sedimentation of the enthiocites as in Pig 3, and eaih letiaction of the 
blood elot if the anemia is posthemorihagic heiiini will be cleai tianspaieiit 



PiC No coosulatlon live to minutes Tftti niliiiK Hemophilia 

and colorless If the anemia is iiiaiked theie will be a peiceptible increase 
111 the amount of seium as coinpaicd with the blood clot, indicating a de- 
ei eased volume index 

4 In the liemolitic anemias, piimanj peintcious anemia, and hcmohjiic 
wtcim, there will be pmiiarih, depending on the seventj of the anemia, sedi 
mentation of the red blood cells, seeondaiily and most outstanding, will be a 
definiteh jellow to golden seiura depending on the amount of biliiubin and 
hematin piesent in the blood seiuin The U tube in a ease of obstiuctive 
jaundice tvould also sliow^ the same seiuiii color, but in the lattei case the 
liistoij% phjsical findings, and othci laboratoij data wmuld definitely place it 

5 In puipuia hcmoi ihac/ica (tlirombopenie and thrombolytic) the find- 
ings aie raoie or less diagnostic If there was no anemia piesent, the U-tube 
at the end of tiventi -foiii hours wmuld look like Pig 1, if anemia weie pres- 
ent, it would look like Pig 4 Theie would be absolutely no letiaction of 
the clot Aftei splenectomy the U tube will show' letiaction of the clot return- 
ing 1 ei 1 quickh Poh ei theniia although w ithoiit i eti action can be diffeientiated 
by* count 

Conclusion Thus by this simple pioeedure, necessitating nothing but a 
piece of capillaiy tubing and blood gotten by prick of a fingei, y on can befoie 
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having examined cell moipliology glean \ery raauj useful facts that can act 
as a guide as to what other tests jou should undertake After examining the 
cell morphology jou can with the aid of the U tube definitely differentiate 
between a primary or secondary, anemia, or a symptomatic or thrombolytic 
purpura Where many preoperati\e cases await hematologic woikup, it will 
be found to be a veiv useful aid This procedure does not attempt to super 
sede the actual taking of the bleeding time, coagulation time, platelet count, 
and \an den Bergh, but it acts as a guide, and also coiroborates them 


A STUDY OF THE MYEKS WARDELL METHOD FOR THE 
DETERMINATION OF CHOLESTEROL* 


Frances Krasnou, PhD and A S Rosen PharD New York 


T NQUIRY into the detailed changes of the blood hpins during syphilitic infec 
^ tion necessitated the use of an accurate technic for the deteimmation of 
cholesterol f We chose that lecommended bj Elvers and Wardell as the most 
desirable t 

Howe\er, certain difficulties weie encountered For esample, it was found 
inconvenient to emploj a crucible or a beaker for mixing the blood and plaster 
of Pans Then the different market plasters \aned so that a suitable grade 
had to be located or a method for standaidizing the available ones evolved 
Tests during the last four jears show that Clo\ei Leaf Plaster X Standaid 
Set, obtained from H B Wiggin’s Sons Companj, Bloomfield Neu Jersey, is 
excellent for the purpose ^loreovci the suitability of a brand may be ascer 
tamed by comparing it in parallel determinations uith Ca &04 2H0 (Meick 
Blue Label) dried to constant weight at 160* C 

Another source of great concern ms the period and tcmpeiatme for dry 
ing the blood plaster mixture, because cholesteiol decomposes at high tempera 
tures or even by prolonged heatmg at low temperatuies Experiments indi 
cate that the safe inter\al is two hours If the period is shortened the color 
develops -with a brown tint although there is no loss in cholesterol Longer 
periods make for poor color development and are also responsible for low 
values, the loss varying directly with the amount of heating. Thus for two, 
four, SIX, eight, and twenty hours we obtained respectii ely 186, 167, 151, 137 
and 135 mg of cholesterol per 100 c c of whole blood 

Finally, filter paper thimbles were found more convenient and less ev 
pensive than extraction shells For this purpose an ordmar\ good grade filter 
paper (5 inches in diameter) is extracted for six hours w ith CIICI 3 in a Soviet 
apparatus and diied thoroughly It is then folded as shown in Chart I 

The filter paper is folded into form DCE as in figure (a) of Chart I, and a 

From the Laboratory of Biological Chemistry of Columbia UnhersU) at the Collc-c 
of Phjalclans and Sureeona 
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Cl ease made along AB so that DB is sliglith less tlian BE and CA about 2/3 
AE, giving flap BEA in figiiie (b) Then BCAB consists of torn layers, 
BCAB With the flap facing towaid 3 'ou the faithest lajei DCAB is sepaiated 
fiom the othei thice lajmis, theiebj’’ forming a thimble which fits snugly into 
a glass thimble (2^/4 inches high bj 1 inch diametei) Instead of suspending 
the thimble from the coudensei, it is set into a Soxlct apparatus The lattei 
%vas so made that the ground glass end of its extraction chamber fits inside 
of the condenser and the siphon tube is not moic than 1 % inches high 

Biieflj' then, the details of the procedure as adopted are 

The blood (5 ce) is taken into a tube containing the dried residue of 
2 c c of K oxalate (1 per cent) If not used immediately, the blood should 
be kept in the ice chest The determination ought not to be dela 3 ed moie 
than twenty 'four hours 

Whole blood (1 c c ) is pipetted uith an Ostw ald-Poliu pipette into a cas- 
serol of about 75 c c capacity and covered with 7 gm of plaster of Pans The 
mixture is tiituiated ivell with a small glass pestle until a uniformly pink 
powdei IS obtained All substance is thoroughlj' loosened from the sides and 



bottom with a flexible steel spatula The dish is placed in the drying oven at 
95° to 100° C for turn hours After cooled, the plaster mixtuie is tiansfeiied 
quantitatively ivith the aid of black glazed paper to a fat-fiee filter paper 
thimble contained in a glass thimble having seveial holes in its bottom 

The whole is then placed into the extraction chambei of a Soxlet ap- 
paratus of the tjpe desciibed above and set into tlie extract flask which con- 
tains 35 e c of CHCI 3 '' Extraction is allowed to proceed for fortj'-flve 
minutes The flask containing the extract is removed from the hot plate 
when the level of the CHCI 3 in the exti action chamber is one-half the height 
of the siphon tube The extract is transferred to a 25 ce vmlumetiic flask 
To this are added the washings earned out with the CHCl, which remained 
in the extraction chambei Aftei the CHCl, containing the extracted eho 
lesterol is cooled to room temperature 01 to the temperature at wdnch the 
apparatus has been standardized, the volume is made up to maik t 

One-tenth c c of H^SO^ (sp gr 184), 2 c c of acetic anhydride (Merck 
Blue Label)t and 5 c e of the extract aie pipetted into an oidinaiy test tube 

*The CHCIs Is dried with anhj drous Na SO. or piaster of Paris bj shalcing several times 
dailr for two tieeks and distilled slowlj so that the condensed CSCU enters tlie receiver drop 
b> drop 

tThe CHCh extract keeps apparently unaltered for a long period -nhen protected from 
sunlight 

IThe H SO. and acetic anhj drlde should not be mixed long befoi e tlie addition of the 
extract 
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(G inches by % inch), shaken and placed in the dark for ten minutes Ttie 
color developed is matched against a naphthol green B standard A 0 1 per 
cent solution of this m distilled water series as the stock concentration When 
needed, 1 c c of the latter is diluted with 19 c c of water * If the proper 
qualitj of the naphthol green is obtained, this solution set at 15 5 mm on the 
coloiimeter scale will just match 0 0004 gm of pure cholesterol in 5 c c of 
CHCI 3 at 15 


GLYCERIN PRESERVATION O'P SEROLOGIC TEST MATERIALS AND 
THE INFLUENCE OP HEAT ON GLYCERINATED 
WASSERJIANN POSITIVE SERAf 


By Frances Perstein and Himilton R Fishback, Chicago, III 


I ^HE preseriTtion of human seia foi future sciologic tests and controls is of 
A importance in the laboratorj in which the quantity of serum available ma> 
be rather small The question may be still moie uigent if the serum is being 
used for other tlian loutine uoik 

Of the metliods in use for keeping of seia ghceim piesenatioiP seems veil 
adapted for such purpose Wassermann amboceptor is quite commonly pre 
served uith ghcoiin Besides preseiving sera for Wosseimann and other 
complement fixation tests it may be used in sera for tests ln^olvlng agglutin 
ins, precipitins or Ijsins * We have used it regularly m keeping spinal fluids 
for the Lange test The specificity and delicacy of the reaction are not les 
sened Also gl^eeiin raa\ be added to coUoidal solutions eommeieiallv to 
lender them somewhat more stable, and uithout injuring their reactnc qualities 
The glycerin should be of standard chemical purity It is a stable alcohol 
and is not altered by long standing Ordinaiy glycerin will be found to con 
tain traces of the alkali used m saponification or fatty acids acrolein or other 
organic materials These impurities maa be strongly anticoraplementary and 
may tend toward deterioration of the syphilitic reagin in the presera ed serum 
Sterilization of the glycerin is perhaps desirable theoretically, but aahateaer 
bacteria may be earned o\ci m unstciilized ghceiin do not grou in tlie 50 
per cent concentintion used in pieseiaiiig sera * 


CnvRT I 

Ln'tcr or Gl\cerin on the Sensitiveness or thf Wvssfrmann Test 


C\SE NO ' 

SERUM 1 

IliW 



HQI 


0 OG 

■jljjd 

■jiiijl 

■ilDjl 


49928 D 

Non Gljccr 

0 
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4 

4 

4 

4 

4 
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Glycer 

0 

0 

4 

4 

4 

4 

4 

4 

4 

4 
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Non Gly ccr 

2 

3 

4 

4 

4 
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4 

4 

4 
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4 

4 

4 

4 

4 

4 

4 

4 

4 

61635 D 

Non GUccr 

0 
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4 

4 

4 

4 

4 

4 

4 


Glj ccr 

0 

0 

0 

4 

4 

4 

4 

4 

4 

4 

51847 D 

Non Ghoer 
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4 

4 

4 

4 

4 

4 

4 

4 

4 
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4 

■ 4 

4 

4 

4 

4 

4 

' 4 
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Diluted nuilitliot Brt n U Iclcrlorate on stun llnb Ml murk t i,ra 1 s of mpl thrl lo 
not nntch tl color I \ loj 1 bj cl ol t nl In cm rp nc> it in > I n < re tr nmlcl 

against cholesterol 

tProm the Patholopj Laboratory of "W Icj Memorl 1 IIo pllnl Chlcip an 1 tl c D 

partment of Pathology Nortl western Unlvcr Ity Medical Scl ool 
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Tlie eftect of glyceim upon the AYasseimann leacting body is a stiength- 
ening one That it is moie than nonspecific absorption of complement is indi- 
cated by the persistence of the stronger Wasseimann leaction aftei removal 
of the anticomplenientaiv activitj by titiation 

In Chart I, the glj ceiinated seium is 50 per cent glycerin The reactions 
given after the addition of gljceim aie seen to be constantly somewhat 
stronger One Wassermann modification for which high sensitiveness is 
claimed® has for one of its factors the addition of gljceiin A favorable influ- 
ence upon a flocculation test foi sjphilis® is also reported 


ir TieKaosTABiuTT of ANTitcittn.E«EHn\R\ Action 
Case * 5 o»za o 



HrlHERMOSTABlUTr OF ANTlCWtaEt^EHTAW ACTIVITY 
Case ♦•foobioo 



An objection to the use of glvceim as a preseivative for Wassermann sera 
is that it may lendei them stiongly anticomplementary This effect may be 
removed from many sera by heating, * but leturns again on standing In many 
others, thirty minutes heating at 56° C weakens but does not remove the anti- 
complementaiy effect It may be also quite heat resistant 

A series of tests was run with piolonged heating of Wassermann positive 
sera inactivated for thirtv minutes at 56° C and preserved by the addition of 
glyceim to 50 per cent strength, to deteimine the effect of heat upon those 
sera with somewhat more thermostable anticomplementaiy activity In these 
tests the serum sample was divided into a number of portions, according to 
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the amount of serum available Each portion was put into a tightlj closed 
tube, and thej were all heated in a closed water bath at 56° C At the end of 
each time interval a portion was lemoved and used at once in the 'Wasserniann 
titiatiou test 

The results from each sepal ate portion are plotted as to amount of serum 
and strength of reaction in each tube of the titration senes, and the portions 
are maiked according to the length of time of heating In Charts II and III 
curves aie given foi both test and control tubes while in Chart It'' onlv con 

nrlHERMosTlBiuTr or XancoMfLEnEJiTARV Acnen 

Casc o 



IT Rraoin THERtW&TABmTT 





trol tube results are plotted It is noted that the curves for the tests in Charts 
H and m are identical, smee they are 4 + for all ten tubes in each portion 
The curves ioi tJie control tubes are sometimes superimposed, as in the two 
hour, four hour, and e hour heated portions of Chart 11 and it is evident 
tliat thej all ha\e a common le^el for the remainder of the curve after the 4 + 
\alue is reached 

In Charts n, HE, and IV, long heating is found to depress the nonspecific 
complement binding action of these sera verj slowh so that complete binding 
of complement is found with less than 0 05 c c of serum in sera heated varying 
lengths of time up to ten hours No evidence is found of destruction of serum 
components b\ heat with possible increase of anticomplementary power 
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We have found that the method of elimination of anticomplementaiy ac- 
tiMty by titration is effective heie also When the amount is established 
which IS still Wassermann positive and free from anticomplementaiy action, 
then this amount maj be used in fiituie tests If the titiation is earned loiv 
enough theie is usually a range of thiee oi moie positive tubes ivitliout anti 
complementai y leaction in the contiols 

The resistance of the Wasseimann reagin to heat ivas also detei mined in 
d senes of tests ivith glyeeiiii picseived sera Tlie pioteduic was similai to 
that described above 

In Chart V, using a seium of loivei AVassermann potency, it ivill be noted 
that the values aftei one houi, and six and one-half liouis heating, lie only 
0 02 c c apart, and that a 4-t- i eaction is given aftei the final heating by 0 05 
e e Since the serum samples aie 50 per cent glyceun the amount of seiuin is 
actually only 0 025 cc In Chait A^I, a 4+ leaetion is obtained by 0 005 cc 


■ST RfAblN iHEWOSTABILITr 





seium aftei four hours of heating, and by 0 045 cc aftei twenty-two hours 
heating The decrease in AVasserniann titei is giadual, but slight in amount 
In Charts II and III also it is seen tliat all tests remain 4+ through the series, 
mth a total of file houis heating in each seium The smallest amount used 
in each titiatiou is 0 005 c c of seium 

The amount of heat lesistance of the AVasseimann leacting body of these 
glyceun pieseived seia is stiikmg Other woik has been pubbshed using a 
thirty-minute period of heating of glj ceiinated and nonglycerinated serum, 
with lesults slightly in favoi of the glvceiinated seium, although usually 
neithei gave as strong leaetions as the unlieated seium® Many ivoikers aie 
agreed that thiity minutes of lieating may weaken the Wassermann i eaction 
significantly,® although no one seems to have measuied such change by the 
quantitative titration method Not all seia leact alike to heat, and the lea- 
sons foi such laiiation aie as -^et onty spcculatne If the Wasseimann leac- 
tion is efiected hecaiisc of a paiticuldi pin sicochenucal state of lipoids oi 
lipoid'pioteiu combination in the blood, then glj ceiin may stabilize such a 
leactive state as to the influence of both time and heat 
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CONCLUSIONS 

Ghctiin IS i satibtTcton ineser\atne for the leactinj^ mattuals of munj 
serologic tests 

The anticoraplemcntai'j function acquired bj mam AYassermann positive 
sera on the addition of gljcerm maj be quite heat lesistant In such seia the 
intieompUnientarj action ina\ be eliminated b\ titration 

The Wasseimann leacting bod 3 m gljeerinated positne seia ^\as found 
to sur\i-vo piolongptl lieating at 56 C 
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A SIJIPLmED PORTAPLE APPARATUS FOR THE DETERMINATION 
OP Tlir CARBON DIOXIDE CAPACITI OF PLASAIA^ 


B\ William Z Pradkin A B , M ^ . Brooklin 


T he cost and size of the Van Shke CO appaiatus has made it difficult for 
the general practitioner to use it as a piactical climcnl aid m the detection 
of acidosis or alkalosis Its usefulness has been restricted mamlj to hospital 
laboratoiiPs With this fact in mind I haxe deMsed a simpler appiiatnst 
Mhicli IS small portable, comparatnch cheap and eas\ to handle It is not 
intended to replace the present Van &I\Ke apparatus but latlier to fill a need 
in the general piactitioner s labointoij 

THE A1 PARATUS 

The apparatus as shovn m Pig 1 consists of a 25 c c chamber ivith two 
one M aj stopcocks at the top and side a 0 5 e c scale on the upper stem divided 
into 0 01 cc dnisions and n side arm for the reception of plasma and 
reagents Tlie bottom of the appaiatus is connected bj a pressure rubber 
tube to a lc\clmg cup filled vith iiieicuij The chamber is held in place abo^e 
and belov b^ scieu clamps the javs of which are lined with pads of rubber 
CapiUnr% (v) is used foi the umovnl of fluids from the apparatus The en 
tire apparatus is mounted on a licaaj metal tube which slides up and down 
a metal rod fastened to the bottom of the cabinet The thumb screw in front 

From the Department of Patholog> of the Jewish Hospital of Brooklrn 
Itecehed for publication September 19 8 

tTlie npparutu‘=i I nnnufactur I b> the I mil Greln r Cimpan\ aanlnm 9irr t N 
Aork Cltj 
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IS used to clamp tlie appaiatus at anj desired level In addition to the cham- 
her and leveling cup the cabinet also contains reagent bottles, a pipette, a 
medicine dropper, and a tube with lubricant 

REAGENTS 

1 — 12 poi cent sulpliiuic aeul 

2 — Capijlii ethyl alcohol 

3 — Distilled u atei 

4 — Kedistillcd ineicun 



Figr 1 



riR 2 


THE DETERMINArlON 

Eaise the appaiatus to position (A) bj loosening the thumbscrew Pio- 
duee a vacuum by loweiing the mercuij leveling cup Raise the leveling cup 
If the appaiatus is tight and gas fiee the mercury will stiike the upper cock 
with a shaip chck If this click is not heard allow the accumulated gas or 
fluid to escape by opening the uppei cock and lepeat loweiiiig and raising the 
mercuiy leveling cup until the click is heaid Intioduce 05 cc of distilled 
water into the side arm with a pipette Tiausfei 0 5 c c of blood plasma into 
the side arm taking caie that the tip of the pipette dips below the suiface of 
the water With the meicury leveling cup m position (B) lotate stopcock 
slowly until the fluid in the side aim begins to entei the chamber and dis- 
places the mercury from above No haim is done if the mercury column m 
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the cliamber is bioken bj tke entiance of tlie solution Run in a \ery small 
drop of capryhc alcohol into capillary (y) Finallj 0 2 c c of 12 per cent 
sulphuric acid is run in Then se^l the stopcock bj running a drop of mer 
curj through the capillary (y) TueUe per cent sulpliuiic acid is used in 
order to keep the quantity of fluid to a minimum Lou er the mercury levehng 
cup until the mci 01117 m the chamber reaches the mark 25 It may he neces 
sary to tap the upper stem ^vlth the finger so that all the mercuiy drops to 
the bottom Tip the box gentlj back and £01 th for two minutes tbus agitating 
the solution in the chamber The time of shaking may be controlled by count 
ing slowly 120 numbeis ■which approximates two minutes The leveling cup 
avith the left hand is then raised lather rapidly so that it reaches the level of 
the mercury meniscus in the stem The volume of gas is read at once 111 
order to a'void leabsorption of the carbon dioxide 

The results are calculated foi 100 c c of plasma by using Table IV which 
is the same as that guen b^ Van except that it has been modified to 

correspond to half the quautitv of plasma used 

DRAWING DLOOD SAMPLES 

Place in an ordinal} tube 4 drops of 25 per cent potassium oxalate solu 
tion Puncture a vein with an ordmar} Wassermann needle and allow the 
blood to flow into the tube until about 5 c c is obtained Coik the tube imme 
diately Invert the tube two or tbiee times and let the plasma separate bv 
gra\ity Then draw off the plasma and analyze It is not necessary to satu 
rate the plasma with air containing CO if the analysis is done without any 
dela} 

T\ole I 

COMPAniSON OF CO DBTi.^^tI^ATION WlTlI THE SlMPI IFJtD APPVKVTUS AVD TUE 
\AV SLTKB Apparatos 

Blood samples from patJents jn acidosis 


VOLUME PET CEVT 

SlilPUFITI) \AN SLTKF DIIFERENCE 

1 28 3 303 2 0 

2 22 r 22 6 0 0 

3 18 S 16 8 2 0 

4- 391 381 10 

5 361 371 1 0 

Blood samples from patients •mthout sjTnptoms of acidosis 

\OLUilE PET CENT 

SlitPUFIEO \AN SLYKE DUTErEVCE 

1 58 6 5T4 14 

2_- 54 5 55 5 10 

3 b4 2 63 2 1 0 

4 574 555 19 

5 52 6 52 G 0 0 


DISCUSSION OF TABLE 1 

Table I shows onl} slight differences bet'ween the two apparatus Con 
sidering the original Van SI} 1 e as the standard the simplified apparatus is 
accurate within 1 5 volumes per cent 




976 


THE JOURNAL OE LABORATORY ^VND CLINICAL JIEDICINL 


CLEANING 

The chgnibei is cleaned with tno washings of distilled natei, about See 
each, admitted thiough tlie side arm and expelled thiough the stem by open- 
ing the uppei stopcock and laising the leveling cup 

LUBRICATION 

Both stopcocks must be lubiicated oocasionallv m oidei that tlie\ nia-v 
turn smoothly and also to aioid auv possibilitj' of a leak 


Tabie II 

EEPI ODL( IBIIITI Of THE SlMELTPIED V\N SllKI ApP U \TUS 

On one blood s iniple from a patient in acidosis 

SIMPLIFIED VAN SI \ KE 


1 16 8 17 8 

2 16 8 16 S 

1 16 8 17 8 

4 lb 8 15 1 

5 15 1 15 1 


Avenge 16 A Aieiago 16 5 

On one blood sample fiom a patient without acidosis 

SIMPIIFIED VAN SI 1X1, 


1 57 4 55 5 

2 56 7 54 5 

3 50 7 53 6 

4 55 5 34 5 

5 54 5 52 6 


Aiciage 561 Aierago 541 


DISCUSSION OF TABLE II 

Table II shons moie consistent lesults in lepioducibility nitli the simpli- 
fied appaiatus than with the Van Slyke 


Tvbie ni 

ANVLISIS of STINDIFD ClPBONATL SOLUTION B\ Till SlMPLIFILD APPVKATUS 
(Solution Contained 52 9 Volumes of CO. per 100 c c of Solution bj Calculation) 


1 55 5 

2 oS 6 

3 55 5 

4 53 0 

5 55 5 

6 53 6 

7 53 G 

S 53 G 

9 54 5 


Ai erage 54 3 
Standard 52 9 

Volume difference 1 4 


DISCUSSION OF TABLE lU 

Table III shons a numhti oi analvses on a standaid caibonate solution 
The results are within the limit of eiioi of a deteimmation Theie is a 2 6 pei 
cent erroi and onlv a dilf erence of 1 4 a olumes pei cent 
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T\ble IV 


Tmill toi Calculation op Capbon Dioxide Capac it\ o> Jlasm\ 
(In c c of COj Clicmicnlly Bound by 100 c c of Pla mii) 


(1100 

9 1 

0 100^ 

47 5 

0 105 

10 1 

0 

48 7 

0110 ... .. 

110 

0 310 

49 7 

0 115 

12 0 

0 315 „ _ 

50 7 

0 120 

130 

0 320 

51 G 

0l2o 

13 9 

0 32j- 

52 G 

0 130 

14 9 

0 330 - 

53 6 

0 135. .. 

lo9 

0 33j 

54 a 

0 140 _ 

IG 8 

0 340 

55 5 

0145— 

178 

0 34o 

d6 7 

0 150 

188 

OooO - 

57 4 

0 15o 

19 7 

0^55...__ 

58 4 

0 IfiO 

20 7 

0 3C0 ... 

59 4 

0 lli5 .. _ - - 

21 7 

0 3Co 

GO 3 

0 170 

22 ( 

0 370. 

01., 

0 17o - 

210 

OSiu 

02 

0 180 - 

24 G 

0 380 

G3 2 

0 18j 

2o5 

0 3Sj 

G4 2 

0 190 

26 5 

0 390 _ .. .. 

G5 2 

0 19u - 

27 5 

0 39j 

GC 1 

0 200 

28 4 

0 400 

C71 

0 205 

29 4 

0 40j 

GSl 

0 210 

30 3 

0 410 

roo 

0 215 - 

313 

0 415 

70 0 

0^20 

32 3 

0 420 

710 

0^25 

33 2 

O42o . - 

710 

0 2on .. 

34 2 

0 4’0 

72 9 

0 23o- 

3o2 

0 435 - . — 

73 9 

n 240 - . . 

30 1 

0 440 

'■4 8 

fl24u_- 

37 1 

0 44j _ 

'oS 

0 2u0 _ _ 

u8 1 

0 450 

70 8 

0 255. 

391 

0 4<./o - • - 

77 8 

0 200 

40 0 

0 400 . _ . . 

78 7 

0 2bo 

410 

0 4Co - _ 

79 1 

02/0 

42 0 

04/0 

80 u 

0 275 

42 9 

0 475 ... 

Si C) 

0 280 - - 

43 9 

0 480 

82 0 

0 285 

44 9 

0 48a 

83 G 

0 290 

45 8 

0 490 . 

84 5 

0 29o 

4G8 

0 49a_ - _ 

Saa 



0 500 . _ 

86 5 


suaniAia 

A simplified poi table, cheap and piacticnl apparatus is described for the 
lapid determination of carbon dioxide capacity of blood plasnn The an 
alysis ma> be completed at the bedside A\itluii a few minutes after the sepa 
ration of the blood plasma The lesuUs are accurate to within 2 6 per cent 
of the amount deteimined 

Further research is being done with this apparatus to mnl e it suitable for 
other blood chemical tests by the gasomelric method 

I wi**!! to express nir thanks to Dr Max Ledcrer Attending Pathologist for his 
valuable suggestions and encouragement also to Mr I F Qittlenian for chocking up tlio 
nccuracj of tho apparatus 
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HINTS TO LABORATORY TECHNICIANS'^ 


Bt AaKOX E P4B':0^^-ET II D , AXD JrA.N>ETTE DlPEIS, NeWAKK, N I 


O F ESPECIAL interest to those who haAe small laboiatoiies in which e\ery 
ayailahle space mnst be utilized to good ad\autage wiU be this suggestion 
for holding 50 c c and 100 c e Eilenmei ei flasks 

Stout wire hooks such as aie used in waidrobes can be sciewed into a wall 
(see Fig 1) each making an ideal lack foi two flasks if thej aie set bottom side 
up Hooks weie placed about six inches apaif one aboie the other, making a 
neat and convenient airai of flasks 



Volumeteric pipettes such as those one uses in blood analyses are less apt 
to break and are more easily kept m order if thev are held between the mesh 
of an inveited test tube basket (see Pig 2) A layei of cotton and gauze may 
be made for the top of the basket which, when inverted, serves as an ideal pad 
on which the wet pipettes will dram quicklv In this wav one may easilj' clas 
sifv pipettes of various capacities 

In the Polm-IVu method of blood analyses a good suggestion is to have 
made 14 c c and 35 c c volumeteric pipettes which mav be used for measuring 
the seven volumes of water m preparmg the blood filtrates In this manner 
one IS certain of accurate measurement and avoids anv possible chance of error 
3 Madisox Avextje 


•From the laboratorj of Dr Aaron Parsonnet 3 Madison A\e Newark N J Jeannette 
Dupuis Technician. 

Recehed for publication October 10 192S 
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STUDIES ON ANTIGEN FOR THE RAHN TEST*^ 
III The Correction op Antigen 


Bi R L Kahn Grace Lubin and Elizvbeth McDermott, Lansing, Mich 

T N A PREVIOUS urticle fiom this laboratorj^ it was shown that the stand 
A ardization of antigen for the Kahn test comprises three steps The first 
step IS tJie titration of the antigen, oi the determination of the propoition of 
antigen and salt solution to be emplo 3 ed in prepaiing tlie antigen suspension 
for the serum tests The second step comprises a determination of 
the sensiti\ eness of the antigen as compared w ith tlie sensitu eness of 
standard antigen, comparati\e tests being earned out with the two anti 
gens, using syphilitic and nonsjphihtic sera Tlie final step is the correc 
tion of oversensitive or undersensitive antigens to the standard degiee of sen 
sitiveness The aim of this article is to correlate the theoretical and practical 
aspects of antigen correction, and to piesent m detail the methods for correct 
ing antigens to standard requirements 

theoretic vl aspects op antigen correction 

In order to present as clearlj as possible the principles of antigen correc 
tion, it will be well to summarize briefly some of the facts that we have accu 
mulated regarding antigen Since the titration process is the first step m the 
standardization of antigen, w’c shall first touch upon this phase of the prob 
lem, stressing especiallj the relation between antigen sensitiveness and the 
relative amount of salt solution used m preparing the antigen suspension 
It will be recalled tliat the titci of an antigen repiesents the smallest 
amount of salt solution which, when mixed with 1 c c of antigen, results in a 
suspension that can be dispersed bj additional salt solution or b} negative 
serum, forming a clear opalescent solution Duiing our earlj studies on the 
Kahn test, we beheved that the inherent differences in the lipid concentration 
of different antigens would automaticiUj become neutralized in the antigen 
salt solution suspensions by corresponding variations in the titer and that 
titration would thus be the only necessary procedure in the standardization of 
antigen This view was prompted bv the observation that low lipid concen 
tration is usually associated with a low titer and that vice versa Inghly con 
centrated antigens have a relativelj high titer It was assumed that iiniformitj 
m the concentration of hpids in the suspension would induce umformitj in 
sensitiveness in the scrum renctioii, and it was further assumed in the earh 
studios that dilution with salt solution would in general affect tlie antigen 
somewhat similarlj to dilution with alcohol Thus foi example it was sup 
posed that if Antigen A had a titer of 1 + 1 4 and Antigen B a titer of 1 + 0 7 
Antigen A, which was richer in lipids than Antigen B would when mixed 

FYom the Bureau of laboratories Michigan Depirtmrnt of H alth Lan Inp Juh 
Received for publication Ju!> 17 10 S 
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salt solution at its lelativeh high titei, be closely paialkl in sensitneness 
to Antigen B at its lelatuch Iom tita Expeneiicc -sMth a laige number of 
antigens indicates, howevei, that the titci cannot he depended upon as an 
automatic coiiectne of antigen sensitii eness In the supposed case of Anti- 
gens A and B, for example, strict adheience to then lespectiAC titers maj not 
neutialize basic difteiences in sensitneness It is this tact that necessitated 
the e^ol^ement of seveiai methods of antigen collection 

It IS of mterest to note that the titer of an antigen does not imariabh in 
ciease uith an inciease in hpid concentiation Indeed if the concentration ot an 
antigen is increased fa^ uieaub ot an additional amount of its ouii lipids (see page 
988} the amount of salt solution lequiied toi the titei tends in some cases to be 
reduced For example, it an antigen oiiginalh has a titei of 1 - 1 4 the titei 
might be 1 - 1 - 1 2 after the antigen has been concentrated bs 10 or 20 per cent 
Let us consider the eftects of s ar\ mg the amounts of salt solution used in 
piepaiiug the antigen suspension If the amount of salt solution used is 01 
01 0 2 c c less than that indicated b\ the titer, the pai tides of the suspension 
mil not he completeh dispeised b\ the addition of a lelatise excess of salt 
solution 01 nonsi pluhtic serum and the mixtuie of suspension and salt solu- 
tion 01 of suspension and uegatne seium mil contain iisible particles or mil 
appear tin bid due to the piesence of particles that aie just belou the iisible 
lange Inasmuch as the conditions of the test demand that the negatiie 
leactioiis appeal cleai and opalescent, the use ot less salt solution than that 
indicated hi the titei is thus piecluded If, on the othei hand, a seiies of 
antigen suspensions is piepared mth amounts of salt solution progressivelv 
gieatei than that indicated bi the titer, these suspensions, uhich giie piogres- 
sneh dealer opalescent solutions when mixed with salt solution oi with nega- 
trre serum, will also be piogiessiieli less and less sensitive when tested with 
SI pluhtic seinm In other woids, an antigen suspension is not fit for use m 
the Kahn test when piepared with less salt solution than that indicated b) 
the titer and it is moie sensitiie when prepared according to the titer than 
nhen prepared with an amount of salt solution greater than that required bi 
the titei This latter relation presides a method for the coirectiou of anti- 
gens that aie more sensitive than standaid Thus, if the titer of the more 
sensitive antigen is, let ns sas, 1 1 2, a suspension piepaied hi mixing Ice 

antigen ii ith 1 5 c c salt solution might be sufBcientli reduced in sensitive- 
ness to be comparable with standard antigen This method of correcting 
01 ersensitii e antigens appears to be less readili conti oiled than certain othei 
methods to he discussed preseutlv and the method has not been adopted in 
tins laboiatory excepting for antigens that are but leii slightlv oieisensitiie, 
which mav he brought to standard sensitiveness hi using only 0 1 oi 0 2 c c 
more salt solution than that indicated bi the titer 

It has been shown elsenheie’ that the sensitneness of an antigen is closeli 
related to its lipid concentration An antigen shows maximum sensitiveness 
only at a certain concentration, referred to as optimum foi that particulai 
antigen If uhen an antigen is at its optimum concentration the concentra- 
tion IS either increased (hi the addition of lipids from the same antigen) oi 
decreased (bv dilution of the cholesterolired antigen with cholesteiolized 
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alcohol), the seusitn euess of the antigen is correspondingly decreased When 
the increase or decrease in coneentiation is cxeessi\e, antigenic sensitiveness 
ma} be reduced to zero 

Our experiments indicate that this lelation between hpid concentration 
and sensitnencsb applies to all antigens prepared according to standard 
requiiemeuts, irrespective of whether the souice oi the lipids is beef, sheep, 
or pig lieart It has been found however, that the actual value of the maxi 
mum sensitiveness and of the optimum concentration vanes foi different 
antigens At one time we behoved that luidci&ensitnenesb in antigens was 
invanabh due to deficient coneentiation of lipids and could always be 
corrected bv increasing the coneentiation of the antigen with its own lipids 
When this method of conecting undei sensitive antigens is attempted how 
ever the sensitiveness ot the antic^en is found to be almost alwajs still 
fuither deeieased This would indicate tint some othci factor besides total 
lipid concentration contiols antigen seiisitn en< ss. and suggests that we aie 
probably dealing with at least two tvpes of hpid substances in antigens an 
antigenic substance and a substance inhibitorv to piecipitation In other 
vrords quahtj as well as quaiititv of heait muscle extractives determines 
antigen sensitiveness 'llius m the collection of antigens we must 1 eep in 
mmd the two vanables, latio of antigenic to inhibitor} lipids mitiallj ex 
tracted by the alcohol in the piepaiatioii of a given antigen and total concen 
tration of heait muscle extractives Should the oiiginal extract contain a 
favorable ratio the antigen will be hi eh to have a rcJativel} high sensitive 
ness unless its total concentration is too hi »li oi too low If on the other 
hand the ratio of antigemc to mhibilorv substances extiacted m a given case 
IS unfavorable the sensitiveness of the antigen is apt to be low originally, 
and to become still lower if to the antigen is added an additional amount of 
its own hpids It is of inteiest to note that the sensitiveness of an inherently 
underseusifiv e antigen mav be considii iblj increased bv adding to the anti 
gen lipids from a more inherenth sensitivt antigen 

Thebe relationships are graphicalh rcpicseuted in Chart 1, in which the 
concentration of heart muscle extractives m two representative antigens is 
plotted against the sensitnenebs of the antigens in the Kalm reaction* The 
degree of sensitiveness of standard antigen in the units chosen is represented 
b> the ordinate of the dotted line ST AXBCDYE is the sensitiv eness concen 
tration curve foi an antigen having a favorable ratio of antigenic to non 
antigenic or inhibitorv lipids If when this antigen is tested its total con 
centration of lieart muscle lipids is equal to (b) or (c) or (d) units (the 
concentration corresponding respectively to points B C and P on the curve) 
the antigen would show more sensitive lonctions than standard If the con 
centration of the antigen is equal to (x) oi (v ) units corresponding to points 
X and Y at which the curve intersects the standard sensitiveness line, the 
antigen would be equal in sensitiveness to standard antioen In other words 

A precise deflnlUoti of the units of concentration on I sensitiv one chosen Is not 
essential to on underst‘*ndlne of the problem In ueneral the concentmtlon maj be express 1 
ns weight of heart muscle cxtrocUres in unit volume of antlffon and the sonslthencss In 
terms of Kahn units all the tests bclnff carried out nllh a slncl lot of Individual or of pooled 
s\ phllitic serum 
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there aie two concentiations at which an antigen of this type will correspond 
in sensitiveness to standard At the concentrations (a) and (e) the antigen 
mil be undersensitn e 

This cuive imuiediatelj suggests methods of collection for an antigen 
of this type If the antigen is oiei sensitive [the initial concentration of the 
antigen being lepresented by (b), (c) oi (d)], the concentiation may be for 
purposes of collection either deci eased to (x) by dilution of the cholesterolized 
antigen* with cholesterolized alcohol, oi nia5’^ be iiici eased to (y) by the ad- 
dition of some lipid lesidue fiom the same antigen If the antigen proves to 
be nndersensitive, the method of collection must be selected by trial and 
erroi to suit the particular case, coirection from the point A to X (or to Y) 
can take place onlv bi an increase in concentration [as from (a) to (x)], 
correction fiom the point E to Y (or to X) can take place only bj decreasing 
the concentiation, that is to sav bi dilution 



The eune FGH lepiesents the sensitiveness-concentration relation foi an 
antigen mth an nnfavoiable ratio of antigenic to lulubitory lipids No matter 
what its total initial concentration may have been, it cannot be corrected to 
standard either by incieasing or by decieasing the concentiation of its oivn 
bpids, since its sensitiveness-concentration curve neier cuts the standard sensi- 
tiveness line ST The collection of an antigen of this tipe necessitates the 
addition of lipids from some other source, as for example from sensitizing 
leagent ■* 

The practical conclusions that maj be draun from these cuives may be 
summarized as follows 

If an antigen is initially ovei sensitive, it may be corrected either by (a) 
diluting it with cholesteiolized alcohol or bv (b) incieasing the concentration 
of its own hpids In general the formei method is to be recommended as 
simpler and more economical Expeiience with a laige number of antigens 
receiied for standaidization at this laboratoij has indicated, however, that the 

•The concentiitlon referred to in this discussion and in the chart Is Uiat of heart muscle 
extractlies and does not include the constant 0 6 per cent of cholesterol -nhlch is always 
added to antigens used in the Kahn test 
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sensitneness of many o-\ ersensitne antigens is not readily decreased hy a 
moderate amount of dilution (representing a decrease in lipid concentration 
of from 10 to 25 per cent), but maj on the otbei hand, be decreased to stand 
ard hy from 10 to 25 per cent increase in concentration In such cases, in 
which we are obMouslj dealing with the CY portion of the ASBGDYE cui\e 
the method of concentration is to be lecommended, since that method of 
correction is alwajs chosen which embodies the least modification of the anti 
gen Some o^ ersensitive antigens may also be conectcd b\ (c) increasing the 
amount of salt solution used in picpanng the antigen suspension beyond 
the requirement of the titer 

If the antigen is undcrsensiiivCy the deficiency m sensitn eness maj be due 
to an excess of lipids e\en with a fa'voiable ratio (point E on c\\v\e AXBCDYE) 
111 this case the antigen maj be corrected hy dilution with cholesterolizeci 
alcohol until the concentiatiou and sensitiveness correspond to the point 
Theorcticallv an antigen might be undersensitn e m spite of a satisfactor\ 
ratio of its lipid tvpes, if as mitiaU\ prcpaied, it is too dilute (point A on 
curve AXBCDYE) In piacticc, howe^el it is found that the standard method 
of preparation larelj or ne\er jields an antigen which before conection com 
bines a favorable lipid ratio with a meager total lipid content Therefore if 
an antigen is underscnsiti\e concentration of its own lipids is ne^er used as 
a method of conection Theie remains the possibility that the antigen is 
undersensitn e due to an unfa\orable latio of its lipid types as illustrated b\ 
curve FGH In a ense of this sort neither dilution with alcohol on the one 
hand, nor an increase in the concentration of the same tvpe of lipid on the 
other hand will lesult in an adequate increase in sensitiveness and the cor 
rcction must be made by adding to the antigen some sensitizing lipids from a 
different source If sensitizing reagent is added the amount required will in 
no case exceed about 2 or 3 paits per 100 parts of antigen * Thus, although 
sensitizing reagent is about twice as concentrated as most antigens the cor 
rection of an antigen by the addition of sensitizing reagent affects the total 
lipid content of the antigen to a verv slight extent The effect of adding 
sensitizing reagent to a newly prepared antigen can usually be intensified 
by diluting with cholesterobzed alcohol the mixture of antigen and sensitizing 
reagent Therefore if an antigen is nndersensitn e (a) the method of dilu 
tion IS first attempted, should tins method prove unsuccessful the antigen 
13 corrected by (b) the addition of sensitizing reagent alone or by (c) the 
addition of sensitizing reagent and cbolcsterolized alcohol 

PRACTICAL ASPECTS OP ANTIGEN CORRECTION 

Beagents Used tn Antigen Correction Two reagents are used m the 
correction of antigen, cholesterobzed alcohol and sensitizing reagent The 
former is prepared by dissohing 0 6 gm cholesterol in 100 cc of 95 per 
cent alcohol as described in prcMOUS publications A complete account of 
the preparation of sensitizing reagent is gnen m a previous article of this 
senes * 
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CalciilaUons TJicd m Antujen Conechon 1 Addition of Sensitizing 
Keagent The amount of sensitizing leagent added to antigen is expiessed 
111 teims of the numbei of paits of leagent added to 100 paits of uncorrected 
antigen, or, more biiefly, and quite aecuiately for the low proportions of 
leagent used for antigen collection, as the per cent of leagent present in 
the corrected antigen For example to correct an antigen ivith 15 per cent 
sensitizing reagent, 15 cc of this reagent are added to 100 cc of antigen 
2 Method of Concentration In coucentiating an antigen with its own 
lipids, the increase in concentration is also interpreted on a percentage basis 
Thus a 25 per cent increase in concentration is bi ought about by evapoiating 
to dryness 25 c c of the antigen (noncholesteiolized) and dissolving the 
lesidiie in 100 c c of the cholesterohzed antigen, or in general, by dissohung 
the residue from 0 25 c c noncholesteiolized antigen in each cubic centimeter 
of cholesteiolized antigen 

A scheme that may be found useful in pielimiiiaiy tests, when an antigen 
IS to be corrected by the method of concentration of its own heart muscle 
hpids, IS to concentrate, as outlined above, a fraction of the anti- 
gen by, let us sav, 30 per cent, piepaiing a sufficient quantity for eight 
01 ten senes of teu-seium tests This fi action may he lefeiied to 
as Fraction 1 If in one oi more senes of tests it appears that 30 pel cent 
increase in concentration is excessive (antigen sensitiveness i educed below 
that of the standard), the lemaindei of Fraction 1 is used for preparing, 
bj dilution with calculated amounts of cholesterolized alcohol, one or two 
other fractions of concentrations lower than that of Fraction 1, but respec- 
tnelv gi eater, bv let us say 20 and 10 per cent, than that of the onginal 
uncollected (oveiseiisitn e) antigen Fractions 2 and 3 may then be tested 
in one or more senes of 10 serum tests, and if the lesiilts with one of the 
fractions agree with the standard, a -volume of that fraction is prepared 
from the original antigen by the method of eonceiitiation, sufficient for thiee- 
tube tests wuth at least 20 seia, for one-tube tests with at least 100 sera, and 
for several quantitative tests'' In piepaiing Fraction 2 (and similarly Frac- 
tion 3) from Fraction 1 for the preliminary tests, the amount of alcohol to be 
added to each cubic centimeter of Fraction 1 may be calculated from the 
formula 

P - P 

V •*- Cl C2 

100 + Pe, 

w here Y — number of c c cholesterolized alcohol to be added to 1 c c of 
Fraction 1, P^ = per cent increase in concentration of Fraction 1 over the 
concentration of the original antigen, and Pco = the per cent increase in con 
centratioii (again over the coucentiatioii of the onginal antigen) of each 
fraction that is to be prepared from Piaetion 1 For example, to prepare two 
fractions (2 and 3) lespectnely 20 and 10 per cent more concentrated than 
the original, from See of a liactioii (Fraction 1) that is 30 per cent more 

•In thi'; laboratoin antigens arc not leportecl as standard until thej liaae shown coin- 
parahle results -with the standard in several 10 serum series ot S tuho tests in 1 tube testa with 
at least 100 sera and in quantitative tests with two or more sera 
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Loncentratccl tlnii the ouginal, a\c should pioucd is foUo^^s 1 or the piepi 
latiou of Fi action 2 \\c must add ^ .= 0 0h3 cc cho 

lesterolized alcohol to each c c of Fraction 1, or 4 x 0 083 c c -= 0 33 c c 
cholesterohzed alcohol to 4 ee of Pi action 1 Similirlj Fraction 3 is pre 

paied adding ^4 ^ lo )*° cc cholesteiolized nlcoliol to 4 c c of 

Fraction 1 

3 Method of Dilution The correction of an antigen h\ adding choles 
teiolized alcohol is referred to in terms of a percentage decrease in hpid 
concentration of the antigen for breMt> in tables, the teini percentage dilu 
tion IS employed, but it must be stressed that this percentage does not com 
cide 111 -value uith the number of parts of alcohol added to 100 parts of anti 
gen Suppose it is desired to decrease the concentration of the lipids m a 
given antigen by 20 per cent If the original concentration -was 2 gm pei 
100 cc the concentration after correction mil be 2 minus 20 per cent of 

2 or 2 - ^ X 2^ =-16 gm pei 100 c e 

In other words we must add to the antigen not 20 c c alcohol per 100 cc 
of antigen but sufficient alcohol to xeduce the lipid concentiation of the 
antigen from 2 gm per 100 cc to 1 6 gm per 100 cc The relation between 
the desired per cent decrease in concentration and the volume of alcohol to 
be added is given in Table I The figures at the ri^ht lefer to the numbei of 
cubic centimeters of cholesterohzed alcohol to be added to 1 c c antigen 
while the column at the left gives the corresponding per cent decicase in the 
concentiation of the antigen aftei dilution To continue our previous illiis 
tiation suppose that we wish to i educe the concentration of 45 cc antigen 
bj 20 per cent According to the table we must add to each cubic centi 
metei of antigen 0 25 c c cholesterohzed alcohol and thus to 45 c e antigen 
v\e add 45 x 0 25 -= 11 25 c c cholesteiolized alcohol 

In case it is desired to decrease the concentration of an antigen by a 
poi cent not listed in the table tht following formula mnv he einploved 



wheie Pj =- the desired per cent deciease in antigen concentration and V 
= the volume of cholesterohzed alcohol (in cc) to he added to each cubic 
centimetei of cholesterohzed antigen Suppose it is desiied to reduce the 
concentiation of 1 200 cc cholesterohzed antigen hv 27 pei cent In tins 

27 27 

c-ise Pi =• 27 therefoie V -= ^qq _ ~ 27 0 17 c e eholesti rohzed al 

cohol Thus to 1200 cc cholesterohzed antigen we must add 1200 v o 37 
444 c c cholesterohzed alcohol 

PROCEDURES OF AVTICEN CORRECTION 

Wlicn a newh prepared antigen has been titrated nccordiiv to tlu method 
described m previous publications and has been found to difTcr fioin standard 
antigen in one or more senes of comparative 30 senim tests it is corrected in 
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the folloMirig maDiiei depending on wliethei it is inoie sensitive than standaid 
or less sensitive than standaid 

1 Gouechon of Antigens Moie Sensitive Than Standard 

(a) By dilution of the antigen with cholestei ohzcd alcohol 

(1) Ten cc amounts of the more sensitive antigen (cholesterolized) are 
measured into two 25 c c Eilenmevei flasks 

(2) To one flask is added lice (10 per cent dilution) and to the other 
25 cc (20 pel cent dilution) of cholestei olized alcohol 

(3) The oiiginal antigen and the two diluted antigens aie tested with 10 
sera, most of which are known to give ii eakly positive reactions, employing 
standard antigen as a contiol 

(4) Suppose the antigen which has been modified by 20 pei cent dilution 
gives the same lesults with these sera as standard antigen, this diluted antigen 
is given a check test with 10 ditferent seia If the check series sliovs com- 
parable results, the entire amount of more sensitive antigen is aceoidinglj 
corrected by 20 per dilution with cholestei olized alcohol (Foi lelative volume 
of alcohol to be added see Table I ) The diluted antigen is once more com- 
pared with the standard m one or moie senes of tests, and if compaiable 
results are again obtained, the corrected antigen is declaied standard 

(5) If neithei 10 nor 20 per cent alcohol dilution bungs the antigen to 
standard sensitiveness, but appioximates this sensitiveness, diffeient per cent 
dilutions aie tiied, if the results are maikedly moie sensitive than standard 
even at 25 per cent dilution, then the concentiation method is to be used 


TABtr I 

Deckbabing the Concentpation of Antigen By Addition of CaoLESTEPOUznD Aicouol 



desifed per cent decrease in voeome, in c c op choeesteroe 

concentration (or per cent IZED AECOnOL to add to 1 c c 

DIEimON) ANTIGEN 


5 

0 05 

() 

0 06 

*7 

0 075 

& 

0 087 

S 

010 

HO 

Oil 

12 

014 

H5 

0 IS 

IS 

0 22 

‘20 

0 25 

2o 

0 33 

30 

0 43 

33 

0 50 

35 

0 54 

40 

0 67 

45 

0S2 

oO 

10 


•These per cent dilutions are the most frequentU tmplo>ed in antifren correction 


See footnote on page 984 
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Table II illustrates the coucfition of a more seusitne antigen (Antigen I) 
by dilution with cholesterohzed alcohol In this cise the antigen after 30 per 
cent dilution "with eholesterolized alcohol gave results corapvrable to the standard 

(b) By concenii ation of the hptds tn the antigen 

(1) Into 2 small evaporating dishes are measured, respective!}, 1 and 2 
c c amounts of the oversensitive antigen in a noncliolesteroUzed state 

(2) With the aid of an electric fan, the two ainQunt<i are evaporated to 
dryness This takes but a few minutes 

(3) Each of the residues is dissolved m a 10 c c amount of eholesteiohzed 
antigen, the modified antigens thus formed contain respective!} lO and 20 pei 
cent more extract lipids than the original antigen 

(4) The original antigen and the two modified antigens are tested with 
10 sera employing standard antigen as a control 

(5) If the modified antigen m uhich the increase in concentration of 
hpids IS 20 per cent gives the same results nith sera as does standard 
antigen, the check examinations are repeated uith 10 additional sera (to 
eliminate the possibilities of error) and the eatiie amount of more sensitive 
antigen is aceordingl} concentrated to the extent of 20 per cent The ntwlv 
corrected antigen is finalh declared standard after a given number of addi 
tional comparative tests with standard antigen similar to those described 
above in the case of correction by dilution 


Tvble II 

A more Sensitive Aktigev (Antwen I) Correctiid to SrvvDArD REQnRRMBNTS bt 
Dilution wrru Cholestekouzed itconOL 


ANTIGEN I 


15% DILUTION 30% DILUTION 

SERUlf UNCOrrECTEIi UTTIT cnOLESTEPOL WITli CHOLESTEP 

NO ^ TCTEP 1 + 1 C5 IZED ALCOHOL OUZED ALCOHOL 

TWEr 1+11 J ^ J 3 1 + 11 
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(6) If neither 10 nor 20 per cent increase in concentration brings the 
antigen to standard sensitiveness, the results obtained vuth these concentra 
tions will indicate other concentrations which should be tried 

Table IH illustrates the correction of a more sensitive antigen (Antigen 
I) to standard requirements b} increase jn concentration In the case of this 
antigen, a 25 per cent increase in its hpid concentration was nocessar} for 
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covrcction An inteiesting obsei\atiou xogaiding tins antigen is that its titei 
befoie collection n as 1 + 1 65, while its titci aftei collection was 1 t- 1 3 

It should be noted that Antigen I, collected by an inciease in its hpid 
concentration (Table III) is the same antigen that was coriected by dilution 
nith alcohol (Table 11) The possibility of coirecting an oveisensitive antigen 
by two seemingly opposite alternative methods is to he expected fiom the 
natiue of the lelationship between the lipid concentiation of an antigen and 
its sensitiveness As nas indicated in the fiist pait of this aitiele, antigen 
sensitiveness is i educed bt iiici easing as veil as bi deci easing its lipid coii- 
centiatioii 


Table III 

A Moie SSfssitivf Antweii (AnriGEN 1) CoruECTEH to &T\NDArD KrQinmcFNTs b\ 
iNCRFisr m IjIPId Concfxtrctiox 





ANrlCEN I 
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STANDAPD 

WTIOEA 

TITFP 1 + 1 \ 
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TITFR 1 + 1 63 

1 2 I 

IlPITl COSCENTFA 
TION 

lACPEASED 50% 
TITFP 1 + 13 
12 3 

LIPID COXCENTRA 
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INCREASED 25% 
TITFR 1+13 

12 3 
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(c) By increasing the amount of salt solution in the antigen suspension 
leyond i equii ement of titei 

(1) IVe shall assume that the titei of the oveisensitive antigen is 1 + 1 3 
Three antigen suspensions aie piepaied by mixing Ice amounts of this 
antigen with 1 3, 1 5, and 1 7 c c quantities of salt solution 

(2) These three suspensions aie tested wnth seia, employing a suspension 
piepaied from standaid antigen as a control If the suspension piepaied with 
1 5 c c salt solution giies results nitli sera of the same degiee of sensitiveness 
as that of standaid antigen, this amount of salt solution (instead of the amount 
indicated bv the titer) might be employed in the pieparation of the suspension 
fioni this antigen In this case it is the antigen suspension and not the antigen 
itself that is modified in ordei to reduce the sensitiveness to standaid re- 
quirements 

As in the case of the previous methods of antigen coriection this method 
also lequiies a laige numbei of comparatne tests nith standaid antigen be- 
foie the antigen nitli the modified titei maj be declaied as standard Table 
illustiates the collection of a moie sensitive antigen (Antigen II) by in- 
creasing bei ond the titei the amount of salt solution in the antigen suspension 
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2 Collection of Antiyrns J cs!> Sensitive Than Standaid 

(a) By chhtfum of the antujen with cholettei oIkc/I alcohol 

Since diitigeufe maj be of low sensitivenesb due to excessive coiiceiitiation 
of lipids obviously it should be possible to eoiiect ceitaiu undersensitive anti- 
gens by dilution 111111 cliolesterolized alcohol This method of coirection uhich 
IS earned out as uas desciibed foi an oversensitive antigen, method (a), is 
illustiated in Table V (Antigen III) 

(b) By addition to the antigen 0 } sensitizing leagent 

(1) Ten cc amounts of tlie undeisensitiie antigen aie measured into tuo 
25 c c Eilenmeiei flasks 

(2) To one flask is added 0 05 c e sensitizing reagent uliile to the other 
IS added 0 1 e e sensitizuig leageiit 

(3) The tuo modified antigens aie tested uitli sera 111 the usual manner, 
eiiijilojing standaid antigen as a coiitiol It one of the modified antigens 
gives lesults compaiable with standaid, the whole amount of antigen is col- 
lected aceoidingh, and attei lepeated check tests, is declaied standard In 
case no paiallel lesults aie obtained, othei combinations of sensitizing leagent 
and antigen are tiied It should be noted that the seiisitn eness of an antigen 
IS usuallj iiicieased veij maikedlj when from 2 to 5 paits of sensitizing 
leageut aie added to 100 parts of antigen When the pioportion of sensitizing 
leagent used exceeds 6 01 7 paits pei 100, the precipitates in the seium leac- 
tion become extiemelv fine, and with a sufficient excess of sensitizing leagent, 
the precipitation reaction with sjphilitic sera will be completely inhibited 

Table VI illustiates the coriection of an undersensitive antigen (Antigen 

IV) by the addition of sensitizing reagent 

(e) By addition to the antigen of sensitizing 1 cogent plus dilution ivith 
cholestei olizcd antigen 

(1) Ten cc amounts of the undersensitic e antigen are measuied into two 
25 c c Erlenmevei flasks 

(2) To one flask are added 0 05 c c sensitizing leagent (0 5 per eent) and 
11 cc cholestei olized alcohol (10 per cent dilution) wdiile to the otliei are 
added 01 cc sensitizing reagent (10 pei cent) and 25 cc cholestei olized 
alcohol (20 pel cent dilution) 

(3) The tw 0 modified antigens are tested in the usual wmy, with standard 
antigen as a contiol In case neither of the modified antigens coiiesponds 111 
seiisitiA eness to the standard, othei combinations of sensitizing leageiit and 
cholestei oli/ed antigen aie emploied 

Tabel VII illustiates the collection of an undersensitive antigen (Antigen 

V) bi the combined use of sensitizing leagent and cholestei olized alcohol 

3 tSuniniai y of Methods of Antigen Coi 1 ection 

The following outline summarizes the methods of antigen coirection 

Types of Vnconected Kahn Antigens Methods Employed in Collection 
Shouiiig Taiiations in Sensitiveness 

I Antigen Compaiable in Sensitive- Collection unnecessary 

ness to Standaid Antigen 
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II Antigen More Sensitne Thau (a) Dilution ^vlth cholesteiolized al 

Standard Antigen cohol 

(b) Concentration of lipids 

(c) Increasing iinount of salt solution 
in antigen suspension bej ond re 
quirement of titer 

III Antigen Less bonsltl^ c Than ( \) Dilution itli cholesterolizcd al 

Standard Antigen cohol 

(b) Addition of seiibitizing rengent 

(c) Addition of sensitizing reagent 

plus dilution ^Mtll cholesterolizcd 

alcohol 

4 P>efc})cd Methods of Concclion 

(a) Wc belie; e it is desiiable to employ as far as possible a standaid 
titer for antigens In this laboiaton all sntigens used in the 3 tube Kahn 
test during the past fi-\e jeiis ba;e been corrected to a standard titer of 
1 + 11 We see no objection lio;\c;er to the emplojmeut of closeh sum 
lar titers such ns 1 + 12 or 1 + 13 Fuitheimore if nn antigen enn be 
coirccted b\ a small increase (01 oi 0 2 cc) in the salt solution used in 
preparing the suspension be; ond the amount indicated by tlio titer this 
method should be found sntisfactorj It should be emphasized tint in the 
conection of aiitigeu to standard sensitn encss, ;re hnve not found it nccessar; 
IE most cases to retitrnte the modified antigens befoie testing ;\ith sern • 

(b) It is of interest to note tint nu antigen more sensitue than standnid 
usuall> requires a compniatnoly large amount of salt solution in the titer 
The pieferred methods of correcting such antigens tend to reduce the amount 
of salt solution in the titer and at the same time decrease the sensitneuess of 
the antigen One of these methods in\ohes the dilution of the antigen ;;ith 
cholesterolized alcohol ;Thilc the other iinohes the concentration of tlic 
antigen ;;ith its o;;n hpids The choice bet;\een these t;vo methods is made 
as foUo;;s Dilution of the more sensitne antigen ;vitli cholesterolized anti 
gen IS tried first If the antigen can be coirected with an amount of cholcs 
terolized alcohol not exceeding 20 per cent this is the method to be adopted 
if the amount of alcohol requued for coircction exceeds 20 per cent the 
concentration method is preferred Expeiicnee ;;ith highlv sensitne antigens 
furtlier indicates that those lequiriiig excessive amounts of alcohol dilution 
for conection to standard sensitn cness, lusually require but a small amount 
of lipid concentration foi similai correction 

It occasional!; happens tint the eutiic amount of o\erseiisitne antigin 
has been cholesterolized before standardization ■\\ lion noncliolesterolized anti 
gen IS not a;ailahlo it is oh;joush impossibh to concentrate the antigen ;Mth 
its o\Mi lipids ;\itliont tluich; inciensinr, the concentration of cholesterol be 

r ri ti n ^ ith I‘ n itlzlni. i n». nt in r ult In nn Incrcn In tit r 
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j ond its proper value of 0 6 pei cent In that case, one may add to the antigen 
in question the hpid residue from another noncholesterolized Kahn antigen 
(c) Turning to the methods of coireetion of antigens less sensitive than 
standard, the titer of the antigens gives an indication as to ivhieh method to 
employ An undersensitive antigen hai mg a titer which exceeds 1 + 11 
(1 +1 2, 1 + 1 3, etc ), indicating high concentration of lipids, is best corrected 
bj dilation with cholesterolired alcohol An undei sensitive antigen which 
has a titer of 1 + 1, 1 x 0 9, 0 8 or 0 7, indicating meager concentration of lipids, 
IS most suitably corrected by adding sensitizing leagent and cholesterolized 
alcohol Om expeiience indicates that antigens having titers of 1 + 1 1 are in 
practically all cases closely similar in sensitiveness to standard antigen Should 
such antigens requiie correction, it will usually be found that dilution with 
cholesterolized alcohol is a suitable method It should be added that the eom- 
bmed use of sensitizmg reagent and cholesterobzed alcohol in correcting un- 
dersensitne antigens has gnen better results m our hands than the use of 
sensitizing reagent alone 
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ANEBOBES A Simplified Method for the Cultiv^atlon of Anerohcs In Fluid Media 
Petroff S A. Arch Path 6 834, 1928 

Five or six lioles 2 mm in dnmcter are njade on the loDcr end of a tube that is from 
10 to 12 cm long and 2 cm in dnmetcr The tube is well packed about one third vnth 
cotton A rubber tubing witli an inside diameter of 20 mm an outside diameter of from 
25 to 2C mm long is sbppod over the absorption tube Tim thickness of this tube will depend 
on the size of the mouth of the euituro flask The tube is then wrapped in paper in. the 
usual way, steribzed at 15 pounds pressure and kept until needed The broth media is 
inoculated as usual The cotton plug of the flask is asepticall^ replaced with the absorption 
tube Pyrogallol is placed in the tube on top of Cbo cotton picking Ton per cent sodium 
hydroxide is then slowly poured into tho tube over tho pvTogallic acid until the cotton 
packing 13 well dampened An excess must be avoided The absorption tube is then closed 
with a rubber stopper and tlie conntctions well scaled with paraffin 

GRAM STAIN A Further Modification Kopeloff N and Cohen, P Stain Tech 3 No 
2 64, 1028 

Air dry film and fix with least amount of heat necessary 

Flood With dje for five minutes Previously mix 30 drops of a 1 per cent aqueous 
solution of crystal violet or mothvi violet 6B with 8 drops of a 5 per cent solution of 
sodium bicarbonate Allow the mixture to remain for fire minntes or more 

Flush with jodiDO solntion for two mmatce (Two grams iodine dissolved in 10 c.c 
normal aoimm h} dioxide solution and 90 ce nater added) 

Dram without blotting but do not allou film to drv 

Add a mixture of equal parts of acetone and alcohol drop hj drop until tho drippings 
are colorless (10 seconds or less) 

Air dry sbde 

Counterstam for twentj seconds with 01 per cent aqutoiis solution of basic fuchsin 
Wash off excess stain by short exposure to tap water nnd air drj If slide is not clear 
immersion in xjlol is recommended 

GLUCOSE SOLUTIONS The Prevention of Reactions Following Intravenous Injections 
of Glucose Solution Titus P and Dodds P Am J Obst Gynce 14 No 2 181, 
1927 

The avenge dose for an adult is about one gram per kg of bodv weight An average 
adult weighs between 50 and 76 kg so 75 gm is the initial dose subsequent doses to be 50 
gm There will bo some spill through the kidnevs but the appearance of sugar in tho urine 
following such an injection is of no especial significance 

Tho glucose should bo cheniicallj pure Several different preparations have been used 
and while there is little choice if chemically pure the authors have usualh used Merck s 
e p anhydrous glncose 

Tho glucose should be dissolved m freshly double distilled uncontaminated water, and 
not m salt solution of sodium bicarbonate solution ns has been variously recommended In 
the preparation of a single dose 50 gm of the glucose is carefuHv weighed and then dis 
solved in 200 cc, of freshlj distilled water, using onlr glassware which Ins been thoroughly 
washed in distilled water Before preparing for sterilization the solution should be filtered 
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nt least /i^e or six times to remoie oien tni 3 paiticles of dust or cotton fibers I’oi the s ike 
of simpllcit% in making any necessary calculations for dilutions it is convenient to have each 
flask contain 25 gm of glucose in 100 c c of water (25 per cent) of a "half dose ’’ 

The flasks of glucose solution aftei being pioperlx stoppered with cotton plugs in 
gauze ind the top sealed with lead foil, should be sterilized in i steam sterilizer for one half 
hour at 100° 0 on three succcssiie dajs It max bo prepared more qinckh foi emergencies 
bi being sterilized in an autoclave at 15 pounds pressure for twentx minutes 

In either case sufficient space should be left between the level of tlie solution in the 
fl isk and the stopper so that the solution will not bo forced bj x leiiiim up igiiiist tlic 
stoppci This is also a precautionarj measure ag iinst the possibiliti of spl ishnig the solution 
ig mist the stopper in am Iiandling of the flasks 

Solutions showing earanielization or sediment after stciiliz ition should be discaidcd 
Glucose solution kept in flasks stoppered with cotton, oi cotton and g lu/e, and soiled 
With lead foil wall show comparatii elv little change in the hidiogciiion content over a con 
siderable period of time, even though buffer salts have not been idded, so that solutions 
niaj bo prepared in advance of the need for them 

Preferably solutions should not bo kept longer than four weeks unless hermeticalh 
sealed, and the solution is probablj safer when it is fresh It is seldom, however, 
that a reaction can be traced to a solution that as not more than from two to four weeks old 
Ampules of glucose (dextiose) solution aic now on the market and apparently have 
oeen carefullj and propeilv pieparcd bv their manufacturers Manj of these have been 
used with satisfactor) results, and the onlv one open to paiticular comment is that of one 
firm to which cresol has been uuuccessarilj added as a preservative This ampule contains 
only 10 gm of glucose so that if enough ampules arc used to obtain a therapeutic dose for 
anj thing other than insulin hj poglj eemia, a reaction is a common aftermath on account of 
the total amount of cresol injected 

The injection should proceed slowlv at the rate of 4 c c per minute for a 25 per cent 
solution, and during this peiiod the solution should be kept hot Tlic solution is ordinanlv 
injected from a salvars in tube, using a small caliber needle, and h iving the tube coiled in a 
basin of hot watei to keep the tcmpeiature of the flowing fluid up to from 100° to 110° P 
Flesh rubber tubing should not bo used until after it his been thoroughly washed in 
uiimiiig water, then boiled in clean water (without sodium carbonate), again washed, ind 
finillv sterilized in the autoclave CUcmicil contamination from new rubber tubing has been 
suggested as a cause of reactions following these injections 

Tlie salvarsan tube and the connecting tubes, as well as the rubber tubing sliould be 
thoroughlv cleansed and then sterilized in an autoclave, because when merely boiled, sediment 
trom tlie vv itcr is often to be seen within the glass Befoie beginning the injection the 
svstem should be rinsed out bv running distilled water through the salvarsan tube, the rubber 
tubing, the connections, and the needle 

It IS recommended tint new rubber tubing should be treated before using as follows 
(1) Soak in soap and vv iter one hour (2) Wash well with soap and vvutei (3) Wash in 
lunning water (4) So ik for six hours in 4 per cent solution of sodium hjdroxide (5) 
AVash well in umning water (6) Wash well iii distilled water 

COLLOIDAL GOLD A Method of Preparation, Leiboff, S L Arch Dormat it Sjph 
17 380, 1028 

Clean the glassware bj boiling for half an hour in a solution of ivoij soip, wash well 
with tap water and then so ik for a few hours in warm cluomic acid cleaning solution This 
solution IB prepared as follows 


Potassium dichromate gO gm 

Concentrated sulphuric acid J20 ce 


1000 cc 


Mash will with tap niter and lastlv with distilled watei and div m i* hot oven 
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Prcpirc cresol phtlnltm jiKlicitor juper b> immersing strips of fit fret aslilcss filter 
piper into *1 1 per cent nlcoliolic solution of crosol phtluilcm (1 gm of cresol phtlnlem in 
100 cc of 0) per cent nkoliol) nul (lr\ i| room tcnipemtiirt 

In n 1 >rge ilem bciker pluc 1 UOO tc of ortlin distilkil ittr iml 10 t c of i 
1 per cent solution of gold chloride iii unttr Add 1 gin of sTccliaroso (cine sugar) 
and dissohc b\ mixing with n gJnss stirring rod Add sloulv drop by drop tenthnormal 
sodium lijdroMdo mixing the coutints all the while From time to time take out one drop 
of the solution on the end of the stirring rod and place on a piece of the cresol phtlnlem 
indicator paper, when the end point is renched the spot of the paper touched b} the solution 
turns pink A good pink color should be obt lined which should not fade in thirtj seconds 
It takes about o c e of the sodium h\dro\idc solution to produce the proper reaction Place 
the beaker over a Bunsen flame and heat before the boiling point is reached a faint color 
Will develop and when the solution begins to boil u beautiful clear salmon red gold solution 
Will be obtained Boil until no more color dL\elop8 It is better to boil it a little too long 
rather than not long enough ^\Ilon cool titnto the solution ns follows 

Into each of three test tubes place » c c of colloidal gold and add to the first tube 
0 4 c c of a 1 per cent solution of sodium chloride to the second tube add 1 7 c e of 1 per 
cent solution of sodium chloride the third tube scries as a control Let it stand for one 
lioiir at room temperature and follow one of the two following procedures 

If the first tube romaiiis unchanged and the second tube is not completely reduced the 
solution is too alkaline and iccordmgli not seneitiio enough Set up seien tubes containing 
** e c of the colloidal gold each and titrate as shown m tlic table 

The tube containing the least amount of acid which remained unchanged is taken as 
correct and the amount of ncid to be added is cakiilntcd fioni this 

If the first tube in the preliminary titration shows a slight reduction and the second 
tube IB completely reduced the gold sol is slightly too acid and hence too sensitive Set up 
seion tubes as indicated in the first procedure but add the coirespoiiding amounts of 
liuiulredth normal sodium hidroxido instead of the acid 


Titration or Colloihxl Gold 


TUBE 

1 

o 


4 

C 

0 7 (control) 

2s umber of c c of colloidal gold 

5 

O 

5 

C 

G 

l> o 

Number of c c of hundredth normal 

hydrochloric acid 

0 1 

02 

03 

04 

05 

0 C none 

■\ umber of c c of 1 per cent sodium 

chloride 

04 

04 

04 

04 

04 

04 04 


A number of colloidal gold solutions prepared by this method wore tested on known 
paretic sjTihilitic and normal spinal fluids and were cheeked by a colloidal gold sol pro 
pared with triply distilled water by the formaldehyde process Good agreements were ob 
tamed and lu no instance was a reaction obtained with normal spinal fluids 

LIVBE nWCTION TESTS Practical Value of Liver Function Tests Piersol O M and 
Eothman MM J A M A 91 17C8 192S 

Of all the liver fniictwii tests tlius far dcincil tliose of greitest clinical \ line and 
general usefulness arc (1) the estimation of urobilinogen (2) the determination of serum 
billrnbm (either b\ the qiiantititne van den Bcrgli tost or, Ixttir h\ the uterus uuIct) ind 
(3) the cstmiition of the degree of retention of the dye bromsulphtlialcm 

Urobilinogen is probibli tlie most delicate single test for liver d\sfimction It is always 
increased even wlicn the injuri to the parcncliyma is slight or when cxccssnc blood destruction 
brings about an increase m bik pigment formation In the autliors experience urobilinogen 
IS constantly increased to a noteworthy degree m portal cirrhosis Slight increases m 
urobilinogen hart been noted from time to time in a limited number of patients m whom 
Iner disorder was suspected but not ciidcnt cliiucalh 

In mntu conditions a persistent inerca e of urobilinogen was indicatiie of i residu il 
hepatitis 
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Tlie piesenee of latent icterus, is levealeJ by serum bihrubin cstiuiatioiis, is of distinct 
importance both dngnosticallj and prognoaticallj , because in this n-ay c\en slight degrees 
of bile retention may be determined 

The retention of bromsulphthalein is valuable confirmatory evidence of liver disfunction 
Such retention rarely occurs unless one or both of the hier function tests alreadi mentioned 
ire positive, vnth the evception of portal cirrhosis in which die retention occurred in the 
absence of hj-perbibrubmemia In these authors' experience, 2 mg per kilogram of bodv 
weight of this dje is as accurate as the larger 5 mg dose 

ACETONE BODIES Citric Acid and Citrates as a Source of Error in the Van Slyke 

Method, Clarke, B E and Hausmann, G H Arch Path 6 No 5, 881, 1928 

The authors demonstrate that sodium citrate used as an anticoagulant is a source of 
error in quantitative determination of acetone bodj content in blood by the method of Van 
Sl)ke Citnc acid administered by mouth does not have anj effect on either the acetone 
body content or the power of the blood to combine with carbon dioxide Citric acid and its 
salts are not a source of error in quantitative determination of acetone bodj content in 
urine by this method 

Combined Nuclear and Differential Stain, Brilmyer, G J Science 68 114, 1928 

A new method for combining and manipulating Delafield’s hematoxjlin and Mallory’s 
connective tissue stain is as follows 

(1) Stain m Delafield’s hematoxyhn, five minutes, (2) wash to remove excess of stain, 
(3) stam in 0 2 per cent aq solution of acid fuchsin one minute, (4) wash to remove excess 
of stain, (5) stain in the following solution two to three hours Aniline blue (water solution) 
0 5 gm , Orange C 2 0, and 1 per cent phosphomohbdic acid 100 cc, (6) wash to remove 
excess of stain, (7) pass successively and rapidlj through 35, 75, and 95 per cent alcohol, 
(8) dehydrate in absolute alcohol thirty to sixti seconds (anhyd acetone maj be used in 
place of absolute alooliol), (9) clear in xjlcne, (10) mount with cover glass With this 
procedure nuclei appear a rich red, cpitheliil cells pink, connective tissue blue and muscle 
red Bed blood corpuscles stam vellowish in veins, reddish in arteries CoUoid and mucus 
stain blue Sections stained bv this method have not faded in file leais 

MADARIA Demonstration of Lelshman Donovan Bodies and Malarial Parasites in Venous 

Blood, Mukherjee, H N Calcutta M J 22 No 9, 487, 1928 

The fact that the corpuscles m blood from kala azar and malaria cases sediment 
rapidlj mai be utilized for the detection of malarial parasites or Leishmania About 1 c c 
of cicrated or oxalated blood taken from a vein is allowed to stand in long serologic pipette 
tubes for three to four hours With a fine capillarj pipette a little of the clear plasma 
just above the red blood cell deposit, together wath about 1 mm of the topmost lajer of 
red blood cells is removed and placed on a clean slide A film is made and stained in the 
^ usual wav In sedimentation the uninfeetcd red cells are at tlie bottom, tliose with malarial 
parasites next and the leiicoeites in which Leishmania luaj occur above these 

SPOEES Wright’s as a Differential Spore Stain, Dutton, L O Stam Technic 3 No 4, 

144, 1928 

A heavy suspension of the organism to be stained is made in 0 4 c c of distilled water 
m a fairly large test tube (150 bj 13 mm ) To tins suspension 0 1 c o of Wrigbt’s staining 
solution (50 to 100 mg to 60 c c of methjl alcohol) is added The tube is then tightly 
stoppered to prevent evaporatiou of the alcohol and immersed in boiling water for about ten 
minutes It is removed from the water bath and allowed to cool for about half a minute to 
prevent the contents from bubblmg out when it is opened Loopfuls of the stained organism 
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arc Ihui spread on slides and dried Exnnnnntioii sliowa the c> topi ism of tlic sporiiit‘uni 
stained a reddish bronu and the spore bodies a fiirlv intense bine 

If desired, a loopful of the orKaiiism jim\ lie mixed with an equal quantity of s ituratcd 
aqueous solution of nigrosin as lu the Donier teclimc and then spre id on slides Iho spores 
are tlien more plainly seen Isigroam weaker tlinn saturated solution may bo used wath the 
Wright 8 stain, for it is n ^e^J powerful decolorizing agent for the red in the cjtoplasm As 
high a dilution as 1 to 100 renders the bacterial cell except tho spore completely colorless 

SCHISTOSOMIASIS A Precipitin Test Tallagerro W H Hoffman W A and Cook 

D A J Prevent Med 2 No 5 395 102S 

1 Aqueous extracts niadc bj extracting dried livers of Planorbis guadclouponsis con 
taimng larval stages of Selustosoma nmnsoni (1 cc of extractive to 0 02) gm powder) with 
the abghtly alkaline solution of coca saline or phenol vicld specific test antigens Sevent} 
seven precipitin tests on the serums of twenty eight persons with stools positive for S 
mansoni gave 63 positive (29 + -I-+ *.4 + + and 10+) and 14 negative tests 25 tests on five 
persons known to be negative for both S mansoni and evphihs gave one positive (+) and 
23 negative tests 17 tests on four persons negativo for S mansoni but positive for syphilis 
gave 9 positive (2 + + and 7+) and 8 negative The active principle in these aqueous 
extracts is precipitated with the albumin fraction le it is not precipitated witli half 
saturatiou with ammonium sulphate but is precipitated with entire saturation 

2 Attempts to prepare in vitro antigens b\ extracting tho dried cercanal snail livers 
with N/20 or Is/10 hjdrochlonc acid and N/20 or N/10 sodium hjdroxidc and adjusting 
the supernatant to Pji 7 4 were all unsuccessful 

3 When antigens arc prepared bj a thorough extraction of the dried cercanal powder 
in n SoxhJet apparatus with ether absolute alcohol or botli followed bj tho extraction of 
the lipoid free residue with coca s solution (containing 0 Oo per cent IsaHCO ) and the use 
of the clear supernatant (P about 7 4 without further adjustment) tlie following advantages 
are found over the antigens noted in Section 1 

(a) Proteins and the reactive material into solution much more rapidlj so that 
antigens can be prepared in twcutv inimitcs nnd all the antigens of each set arc uniform 

(b) The reactions with schistosomal serums arc irnuh stronger Tims the following 
results were obtained with antigens prcpircd from the same cercanal powder as in Number 
1 but after lipoid removal 20 tests on eight known schistosomal eases were all positive 
(18+++ and 2 + +) whereas 20 tests on four nonschistosouml and nonsj7)hilitic serums were 
all negative 

(c) The cloudiness and spontaneous precipitation sometimes encountered with the 
antigens prepared as in Section 1 were conipictclj eliminated by alcohol extraction and 
Largely so by ether extraction 

(d) The pseudopositives in sj^diilitic scrums were not eliminated bv extraction with 
alcohol other or both Thus using tho same lot of powder as la Section 1 antigens from 
the bpoid free powder give in 16 tests on four svphihtic cases not infected with S mansoni 
8 positive tests (3 + + and u +) and 8 negatives 

4 Bj centrifugation the larval schistosomes can be separated from the liver tissue 
in macerated fresh infected snail livers Tins separation is so complete tliat tlie scrums 
of two monkejs immunized ngamst the noriiml snail liver gave a + + + reaction with 
antigens prepared from uninfected snnil livers and whole infected snail livers but a 
negative reaction with antigen prepared from the concentrated larval schistosomes Aqueous 
extracts prepared from tho lipoid free jiowdcr <f these enneentrated larvae are potent 
antigens and preliraimrv experiments sugge t tint thev do not give pseudopositives with 
syphilitic serums 

5 Antigens prepared from lipoid free powders of normal uninfected snail livers* 
give uniformly negative reactions with sclnstosonml serums 
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ISTEPHEITIS The Andiewes Diazo Reaction In, Eastland, J S and Schmidt, E G 

Arch Int Med 43 No 4, 472, 1920 

From a fairlj extcnsne studj of this reaction the luthors conclude that 

1 The Diazo reaction is a simple test for advanced leiial damage uhich can be per 
formed nith the most meager laboratorj equipment 

2 A positiie test uas never found to aeeompam normal or low elimination of phenol 
sulphonephthaleni 

3 A positne test i\as alwais found to bo associated with a marked retention of 
nitrogenous products 

4 The test was found to be of considerable prognostic aid in the eases of advanced 
or evtensii e renal damage 

BEEI BERI The Etiology of, Matsumura, S et al , J A M A 92 No IG, 1325, 1929 

The authors describe biiefli a bacillus isolated from the feces in beriberi, not found 
in normal individuals, piodiiciiig the disease in fowls, and agglutinated bj the serum from 
cases of the disease 

An organism resembling B toll eommunior w is found, usuallj in relatively large num 
bers, among the intestmal tipos isolated from evperimcntal animals and also from human 
cases The microbe ferments saccliaiosc readih , hence Endo plates containing this sugar 
111 place of lactose lend themsches well for isolation 

The organism, hke B cob, is giam negatiic and motile and does not form spores 
It has peritriclial fligella It does not liquefi gelatin, it produces indol, coagulates 
milk and shows a lather distinctiie toloni on agar plates It ferments the common hexoses, 
as well as maltose, lactose, sacchaioso silose, the hcxatoniic alcohols, mannitol and sorbitol, 
and gljceiin, ihamnose and arabinose, all with the production of gas and acid Fermenta 
tion of dulcitol and salicm is irregulai Inositol, adonitol, erjthritol, and a methyl glucoside 
are not fermented The organism h is been named Bacillus beriberi The differentiation 
of B beiiberi from B cob commuiuor depends on the fact that the beriberi bacillus ag 
glutinates and ilso gives a complement fixation icaction, B cob communioT does not 

TUBAL PREGNANCY The Pyramldone Test, Klein, S M Arch f Gvnak 135 23G, 

1928 

The author reports upon Jegcroff ’s modification in 68 cases 

To a mixture of 3 c c of 5 per cent aleohobe pyramidone solution, 8 drops of 3 per 
cent hydrogen peroxide and 8 drops of 50 per cent acetic acid, add 1 drop of the serum 
to be tested An amethjst blue color indicates the presence of hematin 

A positne result was obtained in 90 per cent of cases of ectopic gestation Positive 
results were also encountered in 2 cases of apoplexia ovarii and in 5 cases of intermcnses 

Klein believes the test of xalue in the diagnosis of tubal pregnancx 
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Scrtttn Diagnosis by Complement Fixation” 

^pHE life of medical books la as a rule ratlicr epliemcril for obvious renaona This 
* volume, however it may be predicted will remain a stardard tevt for jenrs to come 
and in all probabilitj will never be displaced as n foimtainhe id of information on this 
subject 

There arc perhaps few laboratorj procedures which liave come into more common 
use than that commonl) but m man> wavs improperly known as the Wassermann test 
There are few procedures also which have been subjected to more misuse both in the 
manner in which it has been applied and the way in which its results have been interpreted 
and utilized as concerns the patient For these reasons and manj more whicli readily como 
to mind a clear cut and autlioritatiie sur\o\ of the situatiou has long been demanded 

Few men have been more closelj associated with the serologic studv of disease than 
Dr Kolmer none more responsible for (he deiolopincnt of modem serologic technic nnd 
none better able to discuss it and its clinical applications 

That the laboratory worker the s\pliilogrnplicr the cbniciau nnd the pathologist 
may have at hand in one volume a clear comprehensive nnd vet succinct survov of the 
methods utilized in the application of tlie compleincnt fixation test in the field of scrum 
diagnosis is the purpose of this book Tlint this purpose is excellently well fulfilled the 
author a reputation would lead one to expect and the book itself fulfills all expectations 

Complement fixation tests in the minds of luonj suggest only their application to 
syphilis That they have besides tins a wide and varied use is less appreciated and that 
these applications are here detailed and discussed greatlj adds to the usefulness of this 
volume 

The book is divided into four main sections 

In Part I (seven chapters 87 pages) nro discussed tlic principles of serum hemolysis 
and complement fixation m Part II (-2 chapters 248 pages) the principles of complement 
fixation technic are detailed and m Part III (9 chapters 80 pages) the mniutia of the 
technic of complement fixation methods aro fully covered 

The relation of Dr Kolmcr to the development of complement fixation technic assures 
the reader of a complete clear and authoritative presentation 

One is at loss whetlior to admire more the extent of tho nutlior s own investigations 
the thoroughness with which every phase of the eubject lias been studied tlie careful analysis 
of the bternture or the way in which all these have been correlated and combined into 
a comprehensive whole 

These sections should be read bv cverv worker vvho takes upon himself the performance 
of these tests for thorem cverv possible cvcntualitv everv source of error every puzzling 
phenomenon is noted nnd discussed to the advantage, not only of the laboratory worker who 

Scrum Diapno i B> ( oniplemcnt Hxntlon Mltli Sp clal R foronre To SvjUiIUp B 
John V. Kolmer II D Profe sor of Pntholoff> Om«1uate School of Mc<Uclnp University of 
Pennsihanla Cloth Pp 583 G5 llJustratJon L,ea omJ Pebiecr Vhllailclphin 


Note In so far as practicable the book review section will present to tlie render (a) 
interesting knowledge on the subject under dwuasion culled from (he volume renew el 
and (b) description of the contents so Ihat tin remler may judge ns fo Ins personal need 
for the volume 

"We trust that the scientific infomntion printed in tliise pages will ni ike the realing 
thereof dosirnblc per se and will therel v jiistifv the spicc ill«itted tlicrcto 
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perfoiins tlie test, but the clmiei'iii wbo utilizes its results, and uho surely should be ex 
pected to understand the principles upon uhicli it is based and the factors uliich may in 
fluence its results 

In Part IV (lo chapters, 125 pages) are detailed the methods of obtaining various 
specimens and i most comprehensive jet succinct discussion of the clinical application of 
complement fixation tests 

This book can be lead with piofit by ill who aic at all connected with the study of 
disease and its eongeneis It will, lion ever, be a difficult book to borrow as it is apt to 
be greatlj in use 

Por the laboratoij worker it furnishes a wealth of information concerning all the 
technical details involved in the conduct of complement fixation tests, not only in the study 
of syphilis, but in the studj of varied diseases, and the identification of blood stains, meat 
and milk adulterations and so on, details of everj phase from the preparation of the 
leagents to the conduct of the test 

To the sjphilogiaphei it brings undei one cover a comprehensive survey of all that 
IS now known concerning the serologic studj of sj-philis 

To the clinician it furnishes a mine of information of assistance in the understanding 
and interpretation of the serologic manifestations of svphilis 

In the last analjsis it suffices, perhaps, to say that the present volume is worthj to 
take its place beside the author’s previous books, and there are few indeed who are un 
familial with their woith 


Laboratory Diagnosis and Experimental Methods in Tuberculosis'^ 

' r'HE purpose of this book is to describe the more important methods of laboratory diagnosis, 
to consider the more significant cxpeiimental procedures in the studj of tuberculosis, 
and to present such coiisideiations as coneiselv is possible 

Tho volume is divided into five piinciiial paits In Part One the general considerations 
of the bodj fluids and excreta in tuberculosis are discussed Part Two is devoted to the 
bacteriologie diagnosis of tuberculosis. Part Three to the diagnostic use of tuberculin, Part 
Four to serologic diagnosis, ind Part Five to methods used in the study of experimental 
tuberculosis 

The lutlioi ’s aim, as stated in the pieface, has been “to write a book which would be 
useful to piacticiiig phjsieiiiis, to public health officials, and liboiatorj workers in general, 
and to medical students ’’ 

In this he has been successful The volume is concise but rclativelj comprehensive 
While, of neccssitj, maiij methods of value hive not been included, those which are discussed 
are mainlj of demonstiated worth 

The book can be read with profit iiid is a iisetul addition to the laboratorj librarj 
and to the phvsiciaii’s iiin iineiit iiiuiii Its studv bj tho phvsici in will undoiibtedlj decrease 
the too prevalent “inferioritj complex’’ developed in tho presence of the iieeessitj for the 
diagnosis of tuberculosis in the doubtful case 


Acitte Infectious Diseases')" 

T his second edition of this vvell known work has been so extensively levised that, in maiij 
respects, it is almost a new woik 

The reputation of the authors is a suflicient guarantee of tho comjirehensiv e and 
authoritative charactei of the text 


•Laboiatoiv Diagnosis and Expei imcntal Methods In Tubei ciilosis Bj H S XVilHs 
Johns Hopkins Hospital xvlth a chaptei on Tuberculo-Complement Fixation bv J S Woollei 
Loomis Sanitarium and an Intioduction bj Allen K Kiause Cloth Pp 330 2'i Illustrations 

C C Thomas Spiingrficld 111 

tAeute Infectious Uiseascs Fv J P Schainbuig Piofessoi of DeimatologV tind Sjpbil- 
oloflj Giaduate School Univcrsltv of Pennsjlvania and J A Kolmei Piofessor of Bacterlologv 
and Pathologj Graduate School Univeisitj of Pennsjlvania Second Hdition Thoioughlv Re- 
vised Cloth IGl engiavings 17 full-page plates Ijea and Feblger Philadelphia 
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As stated in tlic preface ‘It is a sad commentan upon the intelligence and judicial 
mindedness of certain elements in the community that it is still neccssirj to stress the 
evidence in favor of vaccination 

The present unenviable position of the United States in the World list of smallpox 
incidence is sufllcient evidence that the lessons of the past are not being remembered It 
18 exceedingly timcl\ therefore that a comprclicnaive and acurate resumfi of the vaccina 
tion question is available and o\en the physician will find much of interest in this section of 
the book 

In tlic section concerned with diphtheria preieution a subject now very much to the 
fore in tlio public mind will be found a \cry excellent discussion of toxin antitoxin and toxoid 
imimmization 

Tlie authors believe tliat toxoid immunization has a promising future if present ob 3 cr\ i 
tioiis nre supported bv future experience 

Tlic entire volume bears the stamp not only of the extensile expeiience of the authors 
but of n careful and comprclionsixc review of the literature It may be accepted as presenting 
in a most excellent manner the last uord to date of modern medicine on the subject of acute 
infections It is a book ulucli the physician can ill do xiithout 


Scrodiagnosis of Syphilis’^ 

T N THIS small paper covered volume is presented in succinct fashion the methods used bj 
the author for the conduct of complement fixation and flocculation rtnctions in the serologic 
studj of sjpbilis 


Preventive Medicincf 

'T'HE present cditicu of this useful book haa been tompreliiiisnelj re\»scd to include the 
advances in this important field and may bo neommended as authoritative and reliable 


A Laboratory Manieal of Physiological Chemistot 

A TEACHING manual intended for use in medical dental, or veterinary schools and 
eminently suitable for the purpose The book is interlcaicd for the convcmcnco of 
tho student 


Recent Advances m Bacteriology% 

[T WOULD be difiicult to select from those concerned uith the stud} of diseiso an\ to 
^ whom this book would not bo useful the student the public health uorkcr the phjsicun 
tho pathologist all will find it of interest and value 

The author m his preface saxs The endeaxoi has been made to take a broad viow 
of many subjects and in keeping the bilancc between extreme tcchnicalit} and Mint is 
already common knowledge to present i rcadnbk exposition of recent work which the 
general medical reader not himself cspecialh \crscd in bacteriology may appreciate At 


♦Precis lie Technique du Sci-odlaqnostlc Ic In SjpnU Bj R Dcmanche Pap r 1 3 
pages Gaston Doln et Cle 1 nrls 

tPrevcntJ\e MellcJne B> XI F Bojil MD Alcinber of FI 11 Staff International Health 
Division of the Rockefeller Foundation Cloth 476 pages Thirl edition revised. X\ B 
Saunders Co Philadelphia, Pa 

tA Daboratorj Manual of Ph\ lolocicil CJ li trv Bv D Uriel t ''H on Prof or of 
Phj Biological Chcmlstrs Unlv or Penna Cloth pages XMlllams and Wilkins Co Ball! 

more Md 

IRecent Vdvanct In Bactiriologj anl the btu I) of Inf ctl n B> J H Dlble Pr 
fe. Bor of Biictei lolog) and Pitholokv in tl XX el h N t! n 1 M M ~i1 '^cl 1 I*p 3C3 il 

lusli-utlon P BliKl tons Vm A Co Plltil lilli 
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the same time the autlior seeks to indicate to those bJio do possess some kiimi ledge of 
baetenologi and the infectious, iihat is being done in spheres outside tlieir oun ” 

The scope of the volume is a sufficient evidence that these aims hare been rerj uell 
accomplished 

There are chapters on the streptococcus problem, bacteiial rariation, the bacteriophage, 
Calmette and BCG, ultra microscopic viruses, diseases associated rvitli rickettsia bodies, 
measles, recent r\ork upon pneumococci, upon spirochetal infections, on diphtheriae and 
anerobes, and local immumtv 

All these are thoroughl} and carefullj reneued and in in interesting and readable 
manner The author shows not onlr an intelligent niasteij of his subject but demonstrates 
an abilitv to make it clear to others and to do this in an interesting waj 

He has verj wisely restricted the bibbographj to the papeis referred to in the text 
which are, also verj wiselj, those rcferiing to more recent ivork 
This volume can be lerj highh reeommeuded 
The format and tj'pograpin are commendable 


A Handbook of Clinical Chemical Pathology^ 

' I 'HE clinician desiring to utilize to the fullest advantage the resources of modern medicine 
4 soon reabzes the difficult! of prepaiing textbooks or sj stems winch are in all respects 
consistentl-y in step with i ipidh ch inging subjects such as the application of chemistri 
to the stud! of disease 

There is a place, tlnufoie, foi i succinct jet accuiate statement is to the best utiliza 
tion of such methods and their clinic il inteipietation 

This 18 the purpose of this small !olumc, the first the reviewer has seen from abroad 
although similar American texts have ippeued before 

This little book should be decidcdh useful to the practicing ph!siciin and lead to a 
better utilization of the chemical aids now aiailable to the management of disease 


Thrombo-Angiitis Obliteransf 

'^HIS ven timeh little monogiaph from the Alnao Clinic is bised upon a careful and 
sjstematic stud! of more than 300 cases, fift! amputated specimens being studied 
pathologically 

This pecubar disease, peeubai in its age and sex frequenej ind racial piedilection, has 
been the subject of increasing interest in recent vears iiid the present lolunie presents, 
not onlj a summation of the important recent contributions concerning it, but a very 
excellent intensive studv demonstrating man! facts of practical interest and suggesting 
inferences of marked importance 

During the years 1922 to 1927 inclusive the ratio of patients with this disease to all 
males registering at the Mavo Cbnic has been 1 400 

The authors do not regard tobacco as a iiriunij etiologic agent but belie! e it maj be 
a contributing factor It is probable, the! sa!, that the racial element depends largely on 
the cbentele and geographic distribution of the plusicians who are interested in this disease 
and that the predominance of the disease in males is related to differences in occupation 

The possible infectious nature of the disease has been the subject of much study The 
authors hold that, while proof is lacking, there is much eiidence in favor of an infectious 
or bacterial toxic agent as the etiologic factor, although, of course, there are many con 

•A Handbook of Clinical Chemical Patholos:} Bi F S Fowweather Lecturer in Chemical 
Patholog! Uniiersltj of Leeds Cloth Pp 21G 18 illustrations P Blakiston s Son A Co 

Philadelphia. 

tThrombo- Angiitis Obliterans Clinical Phjsiologic and Pathologic Studies Bj George 
E Brown AID and Edgar V Allen AID Division of Aledlcine Alajo Clinic Collaborating in 
Patholog! with Howard R Alahomer AID Fellow in Surgerj The Alavo Foundation 211 
imges 62 illustrations Cloth 'W B Saunders Co Philadelphia and L-ondon 1128 
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tributing elements sucli is i^t L\posurt, occupation, etc TliC} bclitic that nu mtenshc 
bactonologic study is in order 

The results of their pathologic studj suggest that thrombo angiitis obliterans is 
fundamentally a chronic inflammatory condition of the vessels accompanied b> proliferation 
of the intima and resulting in thrombosis with organization and canalization of the clot 
Gbrosis of the intima, and an attpmpt on tlio part of tlie vasa vasorum and other collateral 
channels to establish a collateral circulation The nerves are involved b} virtue of their 
relationship to the vessels and bj ischemia in the distal portions 

In the cliaptcrs on the clinical course clinical tv pcs analvsis of sjonploms, diagnosis 
and treatment there is a wealth of practical material \er> clearly discussed 

Tlie studies of recent vears have veiy matenall) modified the previous dictum of ^high 
and earlv amputation” and demonstrated tint 

1 In selected cases low amputation is successful 

2 In many cases severe pain is relieved by medical measures 

3 In many cases without trophic changes gangrene can be prevented 

4 Small trophic ulcers can be healed frequently 

6 Lumbar ganglioncctomj is occasionally of value 

6 Many patients go through the course of the disease witliout trophic changes or 
gangrene and eventually reach a stage of adequnto compensation 

Although therefore a high degree of individunlization is necessary the authors bebcrc 
that the typo of treatment can be determined bv the clinical tvpc of the case when first scon 

The chapters on trea.tTntnt prophvlavis and prognosis well repav careful reading 

A special chapter is given to special methods of investigation 

The typography of the book is excellent 

This volume is a very valuable contribution to the subject and should be m tlie hands 
of evoiy phvsiciaii most espccnllv those particularly interested in tins condition 


Morphologic Variation and the Rate of Qrotvth of Bacteria* 

T his is volume I of a projected senes of Microbiology Monographs designed to cover 
the field of general agricultunl and industrial microbiology 
Microbiology is assummiug such broad outlines that tlic only way in which the various 
phases of tins comprehensive subject can ever be covered is by monographic presentation This 
volume therefore will bo welcomed ns a thorough lutlioritative, clearly written presentation 
of a rather complicated phase of a far from simple subject 

Fortunately for the average reader Dr nenrici admits in his preface that he is no 
mathematician “The expert in biometrics he savs ‘will tlierefore find hero no sucli care 
fully fitted curves and elaborate formulae as debght his heart but tlio ordinary person may 
follow my argument with only a very elementary knowledge of statistics The subject 
being one in which the ordinary person ' interested in microbiology must lie cognizant 
of this 13 indeed a consummation devoutly to be wished fori 

Kecent developments in bacteriology have given a death blow to the old inoaomorphistic 
concept which so long dominated the field The evidence presented by Dr Ilenrici makes 
plain to the average reader just what Jins Jiecn done and what is being done in the studv 
of morphologic bacterial vanation of senescent forms and of cytomorphosis 

There is a chapter on technic for those desirous of pursuing similar studies an appendix 
of tables and a complete bibhographv of the titles referred to in the text 

The author is to bo congratulated upon a valuable contribution and the publishers upon 
an excellent example of craftsmanship 

Morphologic \arfatlon and the Rate of Growth of Bacteria Bj A T Henrici MD 
Professor of Bacterlolog> University of Minnesota. Cloth Pp 194 36 rtgures "7 tables. 

C C Thomas Baitinioro Md 
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The Fuel of Life'' 

I N THIS -volume ue piesented four leotuics delivered uiidei tlic Louis CHrk Vanu\em 
Foundation of Princeton University 

Ur AlacLeod lieio piesents in n clear and nnsterlj manner what is known at present 
of the prepaiation of food materials for combustion in the animal organism, especially as 
eoiieerns the question is to whether fits is well as proteins form carbohjdrate before being 
used as fuel 

Mudi of tlie data presented is based, very naturally, on investig itions conducted under 
i)i MacLeod’s supervision 

Ills own hiTpothesis, which these lectures in large measure support, is centered upon the 
work of Hill and Mejorhot, tint the energy of muscular contraction is based largely, if not 
entirel} upon the combustion of cirbohvdrate According to Ins tlieorv neither fat nor 
protein is burned by the muscles until it has been converted into carbohydrate or some 
related substance, mainly by the liver 

To present the evidence accumulated in support of this theory is the purpose of the 
lectures 

The volume is of great interest to physicians, physiologists and all directlv or indirectly 
( oncerned with human metabolism 

It can be lead not onh with piofit but with interest A bibliography and a very 
complete index are included 


Organic Laboratory Methodsf 

T T IS difficult to conceive a chemical laboratory in vvhicli this book will not be received 
^ with enthusiasm 

The analytical chemist wall find in it the solution of many diflSculties As a reference 
source it should bo invaluable, especially as it appears to be the onlv book of its kind 
It may be purchased vnth entire confidence that it will be useful 


Urinary Analysis and Diagnosis} 

•^HE outstanding feature of this book is the exhaustive and detailed study of the formed 
elements in urine sediments The author is firmh convinced, and makes an excellent 
argument for his case, that much valuable information is lost by neglect of careful study 
ot the epithelium in unne 

The chemical examination of urine is handled m orthodox style though no mention is 
made of some of the newer and valuable methods such is Exton’s method for quantitative 
albumin determination, for example That portion of the book concerned with microscopic 
examination is the best and, if only for this portion, the book is a good refeience work 


Neoplastic Diseases% 

B EWING 's masterh treatise on tumors needs no introduction to the medical vvorld for 
It IS doubtful if there is a librarv of anv worth iii which it cannot bo found showing the 
honorable scars of frequent use 


*Tlie Fuel of Life E\ J J R MacLeod Professor of Phvsiologrv University of Toronto 
147 pages Cioth Princeton University Press Princeton 

tOrganic Laboratory Methods Piofessor Lassar-Cohn Authorized translation by B 
D Oesper PhD Assistant Professor of Analytical Chemistry Unlv of Cincinnati Cloth. 169 
pages 1S6 figures Williams and Wilkins Co Baltimore Md 


tUrlnary Analvsls and Diagnosis By L Heltzmann MD Fifth Revised Edition 131 
Illustrations 366 pages W Wood &. Co Afew lork 

SNeopIastIc Diseases By James Ewing MD Sc D Professor of Pathologv at Cornell 
University Medical College New Yoik City Third Edition Revised and Enlarged Oot^o 
of 1127 pages with 346 illustrations Cloth 1928 Philadelphia and London W B Saunders Co 
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Tins the third edition lias been thoroughly and extensively ronsed every chapter 
showing numerous additions 

The chapter on Bones is practically new having been entirely rewritten The sub 
jects of mammary cancer and brain tumors are also in largo part rcwTittcn 

None who have rend the previous editions will want to be without the present edition 
of this masterly work 


The Kahn Test"* 

'^ins \oIiime presents with a wealth of detail the aanous nunutn appljnig to the tcelinic 
of the Kalm test and is intended primarily for use in the laboratory 

It will be found of great value to all who are interested in this method and its study 
Will without doubt conduce to its performance in a uniform manner 

Tins reviewer lias alwais regarded the Kahn test ns a valuable adjunct to the serologic 
study of sipbilis and has always opposed tho clamor for its exclusitc use especialli when 
urged on the ground of simpliciti of technic He is glad therefore to wrclcomc this book 
winch so clearh seta forth the luhc-rent complexities of the reaction and the necoggiti there 
fore for its performance by trained workers 

An extended bibbography is appended of papers concerning the Kahn test None of 
these, however arc discussed in the text 

Tins book should be m tlie bauds of excry worker who cssaxs the Kalm test 


The John Test V Prictkal Guide D> It I* 
tables 7 plates M lUlanis and llKIns Co Baltlniore 
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EDITORIALS 


Our Carbon Monoxide Environment 

A lthough piesent-dai couvemenees, such as the gas lange, the central 
L heating plant, and the automobile have inci eased the possibility of toxic 
caibon monoxide exposuie, this poison like most othei things of which we 
todaj take cogmzance was a feature of ancient autiquitj Shumway tells us 
that Aristotle, three hundred yeais before Chiist, wrote that “men suffer from 
heanness of the head and often die fioin coal gas ’’ Valerius Maximus wrote 
that “Hannibal forced the inhabitants of Nueena, each with two suits to leave 
the city, whereupon he piepaied baths and caused the people to be suffocated 
in them by steam and smoke ’’ Tims it was that two hundred years before 
Christ water gas was an accepted method of execution 

Fiom this Me can readily understand that no definite date can be fixed 
as the time at which caibon monoxide came to be seriously considered as a 
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cause of disease Attention was lioweiei focused on it in tlie last decade of 
the Inst centiuj bj the woik of Haldane who was called upon to iiial c a stud\ 
of the lethal gases in the London tubes m which the tiains at that time were 
diawn bv coal burning locomotnes Haldane concluded aftei an exhaustne 
stud} that the concentration of caibon monoxide in the tunnels slionld not 
he allowed to exceed one part per ten thousand 

In recent }ears Henderson and Ilnggaid ha^e made compaiable studies in 
connection with the ^ehlculal tunnel beneath the Hudson Rnei The} con 
eluded that the maximal allowable caiboii monoxide concentration might be 
four paits per ten thousand In the course of then investigation the} formu 
lated a general rule of toxicit} which is easil} applicable to all such studies 
and which at the same time reconciles thou allowable content with the lower 
content recommended b} Haldane m England 

They believe that when the duration of exposiiie expressed in liouis 
multiplied bv the carbon monoxide coneentiation expressed in paits pci ten 
thousand gives a figure not ovei thiec no svmptoins ot intoxication will result 
When the exposure time multiplied hv the coneentiation gives a figure of six 
s}niptoms become baielv recognizable When exposure times coneentiation 
equals nine, svmptoms such as palpitation, headnclic veitigo and sometimes 
nausea ensue and when the piodiict equals fifteen the lesult ma} be seiious 
In the Londou tube the tiain ciews weie to be exposed for several hours 
at a time Six liours exposure according to IIendel^on and Haggard s table to 
a coneentiation of one pait m ten thousand would give bnrelv recognizable 
s}mptoms and it is theiefore casv to nndeistand whv the concentration must 
be kept below this figure In the Holland tube beneath the Hudson, foui 
parts pci ten thousand are allowed on the calculation that a maximum of one 
houi might be required to maki the tiaverso of tlie tunnel The investign 
tois fuithei stipulated that the ^.uards at their posts m the tunnel must have 
speciallv puiified an of a lowei concentration 

When VIC observe that various mvestigatois have agiced that the an in 
congested streets in oui laigc cities at the peal s of automobile traffic often 
equals one pait pei ten thousand and not infrequontl} even two parts v\e 
must lealize that there is actuall} a carbon monoxide problem In congested 
downtown districts we are sometimes actualh breathing air that is more 
vitiated with carbon monoxide than is allowed m the underground tunnels of 
London 

As one vioiild expect those exposed for prolonged periods in this vitiated at 
mosphere actnnllv do experience svmptoms therefrom A careful studv has been 
made bv Wilson Gates Owen and Dawson of the degree of caibon monoxide 
absoiption among Pliilndelpbia tnffic officois Where the exposure was for 
relntivch long intervals in the congested traffic district thev found ns high 
ns 30 per cent saturation of the hemoglobin in the blood with carbon mon 
oxide and these officers experienced definite svmptoms such ns rapid pulse 
and respiration palpitation and after slight exercise dizziness and ambhopin 
Headache and nausea were not infrequent manifestations 

Connollv in investigating the carbon monoxide hazard in citv streets 
found that on a double decker drive the vitiation of the air on the lower 
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deck Aihcie bieczcs could not caiiA auaj the gases satisfactorily, lemained 
high enough to be a souiee oi daiigei to any who might be exposed foi a 
suffieientlj long inteival And immediatelj aclioming this louei deck ivere 
u indou s oi tenements in which the occupants spent a good portion of the 
daj These people ceitainly aie In mg m a carbon monoxide enviionment 

The an iitiation m gaiages often becomes too gieat foi health, and theie 
aie lecoids of many cases of poisoning theiefiom Bloomfield and Isbell in 
a study of a relatively laige number of garages thiough the country found 
an aA'erage caibon monoxide concentiation of fiom 1 to 1 6 paits per ten 
thousand At times the content n as as high as 8 9 parts pei ten thousand 
The maximum aieiage concentiation observed foi a period of one hour was 
4 3 paits per ten thousand 

The New Yoik division of Industiial Hj'^giene made, in 1923, a suivey of 
157 gaiages, seivice stations and repair shops In the woikeis in these places 
69 5 per cent showed some carbon monoxide in the blood , 77 5 pei cent of 
the gaiages and other places showed appieeiable amounts of carbon monoxide 
in the air 

A man’s blood mav become over 20 pei cent satin ated with monoxide 
nhile he is voiking for one houi in a gaiage containing foiii paits pei cent 
tliousand concentration 

The exhaust gas from automobiles vanes in its carbon monoxide content 
depending upon eaibuietoi adjustment but it usually contains fiom foui to 
six 01 occasionally 10 per cent carbon monoxide This is lapidly diluted so 
that a man standing behmd a ear which is not in motion but in which the 
engine is gomg will be in an atmosphere of about foui paits per ten thousand 
Thus if you are held up in traffic behind an idling engine jmu are in a de- 
cidedly vitiated atmosphere 

We should further beai in mind that phj^sical exertion increases the 
oxjgen demand and therefore uill result in sjmptoms of poisoning earhei 
than where the victim is at rest Henderson and Haggaid’s tables of exposuie 
times concentration mentioned above are for indniduals at rest and the effect 
IS doubled or even tiebled by exercise In othei words for a person at rest 
arr exposure of three hours m a coucentratron of three parts per ten thousand 
Mill give use to symptoms, while with an individual at uork an exposuie of 
but one hour to the same concentration rvill theoreticallv give rise to as 
sereie symptoms 

Acute carbon monoxide poisoning, more often than not, fatal, is well 
knoun and incidences theieof aie desenbed frequently both in the medical 
and laj pi esses Where death has followed illuminating gas poisoning oi 
the running of a motor in a closed gaiage the situation is usually obvious at 
once The lapiditr with which such poisoning maj occur is illustrated m 
the voik of Henderson who says that in a closed garage ten feet broad, 
ten feet high and twentv feet long containing tuo thousand cubic feet capac- 
itj, a car delivering one cubic foot of caibon monoxide per minute will 
ritiate the atmosphere in one minute, and in five minutes the concentiation 
uill leach tventy parts pei ten thousand Beck states that nr such a garage 
the dangei point is reached within three minutes and asphyxia may occur in 
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li\L ininutLs Jlluininatiiip often contains as iiigh as 30 per cent 

caiboii nionoMcle exeifs its tUadh etlect as i ipidh In an itmospheie eon 
tdinino 1 per cent caibon monoxide tlu Mctiin s licmoglobiii uill become 50 
pel cent satuiatcd nitli eaibon jnono\ide nitliin fittecn minutes, and in 
tneiitj luinutcs coma -will ensue 

Caibon monoxide lias from 220 to 250 times the affinit\ for hemoglobin 
that oxAgen possesses S^mptolns appeal i\lien the hemoglobin is fiom 20 
to 30 pei cent satin ated When the satin ation reaches 50 to 55 per cent 
nalkiiic, IS difficult and the aictim becomes unconscious at 60 pei cent satura 
tion Dogs die in a caibon monoxide hemoglobin satin ation of 84 pei cent 
In illuminating gas thej die when the carbon monoxide saturation is 72 per 
cent Theiefoie tlioic is something in jllinmnating gas besides the pure caibon 
monoxide that also cxeits a toxic action 

But Me haAc said that the acute fatal tisc is obiious It is the chionic 
case the case of tlie induidual exposed to loiv concentrations oaci long 
periods tliat is uortln of special attention for theie can be no doubt that 
hundreds of such casts ire oxoilookod daih in the routine woik of the ph^si 
Clan One need but bo on the aleit foi such cases to find them The stenog 
laphei Morking in a closid loom heated b\ a portable gis heatei oi at an 
open MindoM in an air shaft into uhich a neighboring chimnea is belching 
smol e, 01 on the oiound fiooi down town Miicrc motor tiaffic is heaa\ niaj 
complain to lou of Iioadiche and a on ma\ inquire into f)ie efficiency of the 
office illumination or aou maa send lior to haac glasses fitted oi you maa 
search foi focal infection and thionic toxemic absorption fiom the colon 
but the cause of the lioadache maa be none other than eaibon monoxide 
poisouiiie, in its cluonic form 

The textbooks dueJi at no gieat length upon this disease nor is much 
time allotted to it during uudcrginduate instruction Were it othenaisc there 
a\ouId probabla be inana moic descriptions of carbon monoxide poisoning in 
the literature 

The patliologa is simple It has npparentla been demonstrated that car 
bon monoxide is not in and of itself n direct tissue poison Its onla actiaita 
IS a combining aaith tlie hemoglobin to the exclusion of oxygen and the result 
lug pathologic cliangcs are tliose of anoxemia Henderson Mas able to groaa 
embryonic duel eii brains in cbicl plasnin in a concentration of 21 per cent 
oxygen and 79 per cent caibon monoxide Ileinoglobm docs not enter into 
this procedure and the aiailable oxagen is normal The 79 per cent carbon 
monoxide bdiaaed as an inert gas just ns nitrogen does in our oMn lespiratory 
air If an animal breathes oxagen undoi taro ntmosplieri-s pribsure tlius ren 
dcrni" the oxa gen content of the blood independent of hemoglobin the addi 
tion of carbon monoxide in ana amount produces no samptoms 

The pathologic phasiologa being an anoxemia wc maa readily understand 
hoM practiealla ana tissue of the boda maa undergo pathologic change The 
neraous system being most susceptible to anoxemia usually shoavs the more 
extensive dinnges but in fatal cases, especialla other organs and tissues maa 
suffer Bnefla the changes in the neraous sastom consist in perivascular 
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liemoiihages followed bi' softeiHiig Am pait of the neiious sjstem inav be 
so affected The lenticiilai nucleus appeals to be especiallv susceptible 

Alpeis desciibes a nonfatal case of poisoning in wliicli tbe neivous mani- 
festations indicated damage to the lenticulai nucleus, the piramidal tract, 
the bulbar nuclei and the peripheral nerves in the form of a peripheral neu- 
ritis K M Stenait desciibes a fatal case with bilateral softening of the 
coipiis striatum, softening and hemorihages of the deepei layers of the 
cortex and ceiebellum, but nith the chief damage in the coipus stiiatum 
Euge describes tnelve eases of caiboii monoxide poisoning nith softening 
and changes in the \essels of the brain, espeeialh in the lenticular nucleus 
He observes in modeiatelv severe experimental poisoning, fatti degeneration 
in the ganglion cells n ithiii tv enti -four hours of exposure, with small hemor- 
ihages in the peiiiascular spaces After tno davs, softening of the lenticu- 
lar nucleus appears but this is not well marked until about the fourth or 
fifth day 

Theie maj be scattered small hemorrhages and intense hvpeiemia of all 
bodv oigaus Theie maj be a great varieti of cie lesions such as scotomas, 
color blindness, extiaoeulai palsi, engoigement of the retinal vessels, im- 
pairment of the pupillary leflexes, iriegulaiitA of the pupils, nystagmus, 
edema of the optic discs followed by secondaiy optic atrophy and blindness, 
letmal hemoirhages oi even complete ophthalmoplegia Blindness is rare 
but when it does occur it is usually due eithei to an optic neuritis or to 
central changes, piesumabh softening in the region of the visual fields 

It has been said that chronic carbon monoxide poisoning does not occur 
unless the fixed carbon monoxide m the blood amounts to at least 5 per cent 
of the hemoglobin satuiation Portunatelj^ methods aie available bj*^ which 
the caibon monoxide satuiation mav be deteimined down to 1 per cent 

Eailv simptoms of monoxide poisoning are “toxic ” They consist of 
pawning, sleepiness, weariness, eoiistrictioii across the forehead, fiontal head- 
ache, at first intermittent but later continuous and more se^ere This head- 
ache IS later replaced bi the tipical monoxide headache located at the base of 
the skull, in the occipital region, extremely severe, causing the sufferei to hold 
his head back as far as possible This tipical headache has been attributed 
to increased intracranial pressure 

Then come dizziness and nausea, rapid heart and respiration, cardiac ii- 
legularity and finally stupor Vomiting sometimes occurs After recovery the 
headache, weakness and often loss of memoir persist for several days 

The symptoms of chronic monoxide poisoning are rather more insidious 
Shumwar describes them as headache, palpitation, anorexia, vertigo, anemia, 
eyestrain, general fatigue, lack of concentration, neuralgic pains, congested 
nasal and ocular mucous membrane, dij throat, nutation and watering of the 
eres, lack of decision, restlessness, iintabilitr , insomnia, and sometimes visual 
and auditorv hallucinations 

These aie the usual symptoms of mam chronic intoxications and this is 
the more reason win the phjsician should bear in mind the present-day fre- 
quent souices of chronic carbon monoxide poisoning As Lewin of Berlin 
states there is no poison nliich is knonn to giie so wide a variety of patho- 
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logic changes as caibou monoxide The saint toiild almost be said foi its 
Simp toms 

Beck lias made an osptcialh compiehensne studs of the SMiiptomatology 
of chronic raoiiomde poisoning and its manifestations aie surelj protean At 
first there is a compensator pohcttheima isith an increase both in the red 
count and in tht hemoglobin eoncentntiou Latei this r,nes place to an 
anemia ivlueh maj often closeli resemble periiieioiis auimm Indeed it niai 
hate man} of the eliaractenstics ol pernicious anemia including the atropine 
glossitis, the gastric achtlia, astlnnia, high coloi iiidit and even the pares 
thesias tvlueh in pernicious anemia ue custoraaiih dut to a posttiolateral 
sclerosis Beck fuithcr lemirks tint in ciiioiiit monoxide poisoning the ^los 
sitis ina} be present eteu tntliout the iintmia and its obseitantt should le 
mind one of the possibilitj of this form of poisonin„ Atcoidiiig to this authoi 
abdominal stmptoins ait not uncommon and are due to nicieased tonus of the 
smooth mustle system The stmptonis maj eteu be so acute and set ere as to 
suggest perforation of a gastiic nicer oi leual colic He desenbes eases dim 
call} resembling hj pertlij roidisin uitli exophthalmos stt eating etc due to 
the action of the poison on the autonomic iienoiis sjstim but in nliich the 
pulse and basal metabolic late lemam normal 

Usualh ps} chastbenic and neiii asthenic stmptonis aic proniiuent Beck 
emphasizes the diagnostic significance of a stmpfomatolog} nsuallj attiibiitcd 
to anemia m an iiiditidual whose blood exaimnntion actualh shows a poh 
cythemia 

The earliest and most constant ttOj.iouiid changes consist m congestion 
in the retinal tcsscls and litpeuima of the optic discs These are worth lool 
lag for in a suspected ease 

We should bear in mind tint clnldieu iic much moie susceptible to cai 
bon monoxide poisoning than adults ami that a child inaj oten be fatall} 
poisoned in a room in ii hieli an adult companion expel lences little or no sj mp 
toms Abt reports the case of a child who although not fatalh poisoned was 
blinded pernianenth fiom exposme to illuminating gas while placing in the 
same room ivith his niotliei who at no time was conscious of toxic srmptoms 

This phase of the situation is espicnlh important with infants who are 
unable to desenbe their sjmptoms oi to asl foi help btecins describes the 
icidences of clironic monoxide poisoinu„ as failure to gam iii w eight, attael s 
of comiting lestlessncss constant cicnif, anoicxia and ni„ht teriois It is 
ouh in the adcauced cases that we obseicc the telltale pinl fitish of the skin, 
the slow pulse and the snbiiormnl teinpenture Heic igam the scnijitoms aie 
symptoms that might be attiibiitable to aiic of mane causes and this is so 
much the moie reason foi bearing the possibilitc of monoxide poisoning in 
mind Proof tint the scniptoms aie due to tins cause nine be obtained be 
examination of the blood oi In changing the einnonmnit after c Inch the m 
fant commences to flourish 

Portiiuateh for the acute ease the poison is eliminated ulatnclj lapidlc 
the major portion being remoced in from three to fice hours but niinnte 
amounts maj persist in the blood for two weeks or loii'er, and where this is 
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cumulative and tlie exposuie to buiall amounts continues, chronic poisomng 
may supervene 

Portunatelj the means aie available foi lecognizmg caibon monoxide 
eithei 111 the atniospheie or in the blood An samples may be obtained over 
vaiying iiiteiials by diawing an into piopeily arianged tanks, or instantane- 
ous specimens may be obtained by the so-called gtab method A mason jar 
filled with watei suddenly inieited allows the leplaeement of the water with 
air from the locality to be tested The cap is then quickly applied Anothei 
grab method consists in inflating the bladder of a basket ball with an air 
pump In this case the deteimination must be made lelatively soon thereafter 
to pi event the diffusion of gases through the lubbei 

Probablj" the best method foi air analysis in detecting caibon monoxide 
IS the iodine pentoxide method A quick qiiahtative method consists in ex- 
posing a satuidted solution of lime watei to the air Carbon monoxide causes 
rapid clouding vith precipitated calcium caibonate 

For examination of the blood the Van Sljdie and Salvesen method is ac- 
cuiate down to 1 pei cent A rapid qualitative method which will establish 
the piesence of 10 pei cent oi ovei of monoxide hemoglobin saturation consists 
in laking tliiee or foui diops of blood in five c c of distilled water and then 
adding a diop oi two of 5 pei cent sodium hydi oxide Noimal blood turns a 
dirty gieen nith this pioceduie while monoxide blood remains unchanged in 
color, pieseiving its oiignial pink, or if moie pionoiinced, cherry red color 
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The Oral Administration of Tyiihoid Vaccine 

I ^HE Dial administration of bacterial laccines i\as proposed as long ago as 
1904 and e'ver since has been the subject of spoiadic investigation with 
rather indefinite results 

following some rathei promising leswUs in immah Besredka'^ m 1922 
during an epidemic immunized 268 students by the oral admmistration of 
lyplioid vaccine, a similai group of 2o3 being vaccinated subcutaneously In 
the first group five new cases developed after eleven dajs while ten neu 
cases developed after tnenty dajs in the second gioup 

Results similar in character are reported bj others notably Gauthier who 
reports 4000 cases 

Opposed to this is the repoit of Achaid and Blach* who failed to find 
either agglutinins oi complement fixing bodies after oral vaccination 

Because of the paiicitv of expeiimcntal evidence the question has again 
been studied bj Ilaffstadt and Thompson * 

A group of 93 univorsitj students fiom nineteen to forty jears of age 
furnished the expenmentnl mateual 5 students being vaccinated subcutane 
oiish as contiols 

Of the experimental group 55 leceived 1 c c of triple typhoid vaccine in 
a glass of water one half hour bcfoic breakfast on three consecutive days 
and 38 received two capsules each containing 1 5 grams of alcoholic extract 
of ox bile with the first of the three doses of vaccine 

The first group were tested after five and nine months and the second 
aftoi five montlis for the presence of agglutinins piecipitins and complement 
fixing bodies 

Agglutinins were tested for hi the jnaeioscopie method a total of 30,000 
agglutination tests being made during the experiment with the results sura 
maiized below 

The sjstemic leaction was much less after oral than subcutaneous vac 
cmation Of the entire gioup of 93 88 5 per cent showed agglutinins for 
typhoid and a lesser number for the paratvphoids the agglutinin titer being 
higher in the bile prepared group the bilc appearing to hasten slightly ag 
glutmin production The majontj of cases showed a Intent period of three 
to four weel s The highest agglutinin titer for tvphoid was 600, for para 
typhoid 100, the maximum titer being reached by the time of the last sub 
cutaneous inoculation and in the fourth and fifth week after oral ingestion 
of the vaccine The disappearance of the agglutinins was too varied to war 
rant anj generalization 

Fioni this poition of then studv the authors concluded that 

1 Agglutinins ran bo prodiucd hv the oinl administration of tuple tj 
phoid vaccine 

2 There is no delnv in the appearance of agglutinins thus produced 

3 Bile seems to aid agglutinin production 
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4 Pievious tieatuieut oi lustoiy of typlioid fever alieets onlj tire ag- 
glutinm titei of the individual 

5 Iniumiuti niai he dcmon&tiated nine inonthfe attei tieatment 

In a continuation of then study Haffstadt and Thompson investigated the 
incidence and degree of production of pieeipitins and complement-fixing bod> 
production in the group (39) sub 3 ected to oial vaccination 

Piecipitins appeared in 66 6 per cent and complement-fixing bodies in 60 
pei cent The administiation of bile uas without apparent influence on the 
production of these immune bodies The latent period for complement-fixing 
bodies IS four to five weeks, piecipitins appearing someubat earlier The dis- 
appearance of these antibodies is iiiegnlai and their duration lariable 

There seems to be little i elation between the presence of the laiious anti- 
bodies, but fev individuals showing all three, and neither piecipitins nor com- 
plement-fixing bodies being consistentli found There was, however, an 
apparent relation betw'een the appearance and disappearance of complement- 
fixing bodies and agglutinins 

A still fuithei stud} showed that entueh similai immunologic results 
were obtainable aftei the oial administration of the vaccine in capsules pie- 
jiarecl after the formula following 

A suspension contaimng four billion trphoid organisms (Rowling’s strain), 
28 milhon para A and 28 million para B per centimeter was titrated wnth a 
matrix of starch until the moisture was absorbed After adding an alcoholic 
extract of bile it was dispensed in 00 capsules each containing 0 25 c c of the 
oiiginal suspension and 1 5 grams of ox bile One capsule was given one-half 
hour before breakfast on three successne moiiiiugs 

The experimental evidence thus adduced entiielj coiioborates the clinical 
eridence heretofore reported and demonstrates a scientific basis for oral ty- 
phoid vaccination 
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111 this and succeeding ai tides mc piopose to deal with the stomachs of 
one hundred and foiti-seien young healtln adult males lepeatedlj examined 
by both loentgenoscopj' and radiography under controlled conditions It is 
the 1 epeated examination which we seek to emphasize as most informative and 
the accumulation of ladiogiams of the same individual Ehminating the 
numeious serial studies fiom which cinematographic lecoids have been made, 
0111 average is seven radiogiams pei subject in addition to the detailed lecords 
of the fluoioscopie examinations 

TECHNICAL METHODS 

Ceitam technical methods and principles of examination nhich can be 
standaidized in adiance should be given their validation, as it were, bj check- 
ing possible eiiois These can be quickly enumeiated 

Ba}ium Meal 

While most of our oiiginal lecoids weie made after ingestion of a 16 ounce 
meal consisting of 1 ounces of baiium sulphate in 12 ounces of buttermilk, ve 
haie definitelj’^ assuied ouiselves that a smallei meal is more satisfactory In 
a latei communication we shall present the evidence foi this, but it may at 
once be stated that our standaid meal is now one ounce of barium admmisteied 
in fom ounces of sweet milk at 70° Fahrenheit This is given between two^ and 
thiee hours after a light meal, namelj, bieakfast or lunch, while the subject is, 
as yet, unfatigued by the dai ’s woik It is neithei necessaiy noi advisable to 
utilize a stained stomach Theie is at least an equal likelihood of obtaining 
a complete stomach outline with a small meal of five ounces which permits 
moie experiments in a shoit time and does not nauseate the subject 

Dosage 

A 5-30 M A Coohdge tube, radiator tj'pe, witli a 5-inch gap is used foi 
both loentgenoscopy and ladiogiaphy, 5 milliampeies being employed for the 
formei and 30 milliamperes foi the latter The taiget distance for radiog- 
laphy is 36 inches, the exposuie one to one and a half seconds, depending on 
the size and weight of the subject, and the tube is centeied at the level of the 
disc below the second lumbar vertebra Under no circumstances, even when a 
seiial study is undei taken for cinematographic reproduction, is the total expo 
suie permitted to exceed half a skin dose 

Tube Level 

The close i elation of stomach to vertebial column efiiectually prevents dis- 
toition fiom being legisteied in this relationship as a result of minor modifica- 

Table I 




Influence op 

Tube Level 


PATIFVT 

TUBE LEVEL 

CARDtA 

PYLORUS 

GREATER CURVATURE 

MB 

u 

MT12 

UL4 

Disc below LS 

L 

MT12 

Disc L3 L4 

LL5 

MBB 

TJ 

MLl 

LL4 

1 cm below L5 

L 

TJLl 

LL4 

cm below LS 

WMK 

TJ 

LT12 

LL4 

LL5 

1, 

IiT12 

LL4 

MLS 

T WT 

IT 

Disc T12 D1 

LL3 

XXLi 

L 

XJLl 

LL3 

IJL4 

U = upper 

M = middle 

L = lower 
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tiona ID tube level In a laige series jinohiag frequent repetition of radiogra 
pby on a single subject this is easiH recogmaed Table I is merelj- an esample 
ol the result obtained nhen the tnbe levels are deliberatelj two and a half 
inches apait The diserepanoy of one third of a vertebra oecasionallj regis 
tered is no inoie than an expression of difficult} m reading levels on the film 


Table II 

lurLUENCE or CniNOE or Tube Level os Vestebkvl Colljiv 



xini^s 

TUBE CENTEBZU ON L3 

X1D17 T 

TUBE CENTESED 4 Ib HIQUFR 

Cardia 

LTIS 

LT12 

Pylorus 

MLS 

ML3 

Greater Curvature 

Disc L5 Si 

Disc L5 Si 


Table II gives the leadings on a subject when the diffeience in the tube level 
was four inches The readings were of course, made without anj idea ot 
checking It is but a chance culling from our records 

JSri ors 

Stance of Subject — Differences in vertebral curvatine ire the most Iimt 
ful source of discrepancy the effect being naturally most pi onouueed bj modi 
fioation of lumbai curve Slodificalion in respirator) phase has a very niiiioi 
effect 

Psychologic State of Subjict — The lustabilitv of stomach position in an 
untrained subject is easilv dcmonstratid (see Routine Evammation page 1021) 


IBTcncaiSTAL HA«« 
(IHTCRTUBERCULAIC 


« •••• * (sy* 

£•••« •« « • 


•••#*««••• M 


Chart I— Sit<? of intercrlst&l p}ane In 96 male IVhJte stutJanta 'Vertohrae IndJcateJ h> 
thlnla upper middle, lower Disc between fourth and filth lumbar ^ertebrac aleo plottwl 
Median (encircled) mean (M) and mode all At lower Lt 


CttfCIKt of PontWH 

External Featiiies — The vertebral column is the safest guide Lach Inui 
bar disc corresponds roughly to one third of a vertebia Hence a vertebra tiuI 
its subjacent disc form a group of four vertebral units The intercristal plane 
IS distinctlj less useful because its level, relative to tbe vertebral column 
vanes (Chart I) , its level, read on the fluoroscopic screen, is not preciseiv that 
shown on the radiogram, vanations in stance affect the site of iliTC crest 
shadow just as greitly as they affect the vertebral column The umhibcus is 
prnetieall) constant in site at the level of the intercristal plane 

Gastric Fealmes — ^l^ortical length Maximum distance projected on the 
film in T straight line panllel with the vcifcfaral column, from highest limit of 
Mageublase to lowest point on grcntci curvature Cardia j>v lorus and cnrdia 
fci eater ciirv atnre lengths are also cmplov ed Of tlasc absolute dimensions one 
can make indices but, like plauiractcr records of shadow area, the) are of lit 
tie value for computation of position since thej mmt van with the uhsoluU 
dimensions of tlie subjCLt himself Fluoroscopic traeints arc also oI little 
value because the faint shadow is difficult to see with sufficient cvnctitude even 
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through the thinnest tiacing papei piactieable, it prolongs unnecessarily the 
exposuie peiiod, and respiiatory movements, -which cannot he eliminated even 
when the tiaeing is rapidly made, are leflected in a use and fall of the stomach 

METHODS or PRESENTING RESULTS 

Chaits are useful for shoving the position of laiious paits of the stomach 
lelative to the veitehial column Tiacings show size, shape and motilitj, as 
well as position Planimetei lecoids of aiea peimit a compaiison of relative 
size Of couise no one of these methods can be moie accurate oi dependable 
than the ladiogiams fiom which the recoids were taken No one of them 
tluows more than a veri impel feet light on any piobleni But in biology vc 
are often faced with phenomena winch lesult fiom the intei action of man\ 
dnerse tactois And the onh method of analysis mav be the removal of one 
factoi at a time Bj this slow and tedious method i\ e attempt to glean infoi- 
mation from oiu i ecoi ds 

On the chaits a leitebia is indicated in thuds, uppei (U), middle (M), 
and lovei (L) Beneath it is the disc (D) The inteiciistal (in practice the 
same as inteitubereulai) plane is taken m its modal position (ascertained on 
our series), namely, the lovei thud of the foiiith lumbai leitebia 

Foi deinonstiating actual changes in a stomach the most satisfactoii 
scheme is the superposition of successive ladiogiaras, but no peison can hold 
himself m esacth the same postuie at tvo successive examinations Straight- 
ening of the lumbar cune withdravs the veitebrae fiom the film, and then 
shadows take on gieatei dimensions Inciease of the lumbai cuiie causes the 
vertebrae to approacli the film, and then shadovs coiisecjuently dimmish in 
dimensions Hence superposition of ladiogiams is not so easy in piactice as it 
IS in theoiy Again, the pelvis is often slightly tilted to one side oi the othei 
And thirdly, the aiiest of diaphiagniatic movement mav have occuried m 
slightly ditfeient phases of the lespiiatory cycle If the subiect be instructed 
to inhale deeplj and then to exhale until his chest reaches the position of great- 
est ease, he vill usualB stop liis diapliiagm in the same or piacticalh the same 
position each tune The inclination of the iib shadovs on siipei position pei 
nuts estimation ot the eiioi, if am fiom this cause 

The tiacuig is not an aceuiate indication of the iigoi ot gastiic activiti, 
and one must not depend upon it foi an estimate ot tlic amplitude ot peristalsis 
It IS at best a chance momentary lepreseutatioii of a continuous action, and, 
indeed, it may show no indication whatever of peristalsis, for sometimes the 
leiy technic of ladiogiaplij may tempoiaiily inhibit gastric peristalsis It is 
on the fluoroscopic studv that we must lelj foi aceuiate information on peii- 
stalsis 

As foi planimetei lecoids, it may be objected that aiea is no ciiteiion of 
volume The diieetioiis ui vhich a stomach enlaiges aie, however, quite defi- 
nitely those ot the longitudinal and circular muscular fibers, lateral distention 
taking place along the gieatei, neier along the lessei, curvatuie In spite of 
careful search we have nerei seen the stomach enlarge in its antei oposterioi 
dimension in comparison vitli its enlargement in transreise oi longitudinal 
dimensions (see Influence ot Occupation page 1025) 
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Considerable experience is lequired to deteimmc Mitb assurance on » 
radiogram the outbnes of cardia pjlorus, lesser curvature and sometimes of 
gastric tube even after administration of a meal This is not due to the small 
ness of the meal, the pjlorus mat be quite indefinitelj delineated on the radio 
gram ev en aftei one has observed, bj means of the tluoroseopie screen barium 
passing into the duodenum The sites of cardia and lesser cun atnres are still 
more difficult to define, and resulting errors afiect the planimeter lecord Six 
or seven per cent of eiror in area must be allowed for (see Influence of Oeeu 
pation, page 1025) In spite of these defects the planimeter record is a useful 
method of comparison for a partitulai stomach at successive examinations 
and with reservations it mav be usefullv emplojed in the comparison of dif 
ferent stomachs, espeeiallv if the subjects be j oung about the same age, com 
parativelv slender and ot fairlv nnifoim build 

ROUTINE EXAVIINATION 

All our subjects have been examined between two and three lioitis aftei a 
light meal, bieakfast oi luiicb We find that bj this time the stomach is eraptj 
except for the negligible leaulumu which is appareutlv normal to some people 
(see Physical Condition of Subject) It is an essential feature of our study that 
the stomach should he emptv but not starved 

Although studies have heoii made of oui subjects in both vertical and 
horizontal postures w e confine oui attention to the former unless it is specifi 
oally otherwise stated 

Bj administering the experimental meal lu different amounts to the same 
subjects we found that size of meal bears no direct relation to the exact size 
or precise position of the untrained stomach and even on the trained stomach 
it IS quite without effect upon gastiie shape The untrained stomaeh does not 
adjust Itself SJ steraaticnllj to the exact amount of barium contents aud is usu 
ally piaotieallv its original size after much contents have passed through the 
pylorus 

A fundamental necessitv of all roeutgeiiologio examinations is the quiet, 
orderly carrying out of the technical proceduie Anv confusion or irrcgulai 
itj in the precise arrangements or even niiccrfaintv in the minds of those 
responsible is at once transfericd to tlie subconscious ego of the subject and is 
reflected in his alimentary response Even detail of our technic is tliirefoie 
oarefnllv rehearsed bv the staff before the actual session commences 

PHYSIC VI. CONDITION OF THE SUBJECT 

It is not enough to safeguard one’s obseivations bv carcfullv coiitrolliii', 
the methods of examination The plivsical condition of the subject and his 
psychic state must also receive careful attention and control must be estab 
lished over these features of the vv orl 

The antiquated preliminary routine ot purgatiou aud starvation itself had 
profound effects on the subject both phyaicallv and psv ehicalh Purgation is 
no longer required because of increased penetrating power of tlie radiographic 
apparatus Neither is starvation neecssarv to emptv the stomach The subject 
should suffer no interruption ot his daih habits The lapse ot betw een tw o and 
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three houis aftei a iiievious light meal such as bieakfast oi lunch is enough to 
eusuie an empt}'^ stomach It, as happens in some people, a small residuum of 
contents remains, it is expelled at the moment of oi quickly aftei ingestion of 
the new meal 

Time of Day 

Smce ciicumstances compel us to examine fieshman students in the after- 
noon and sophomoies in the morning, it is necessary to inquiie whether anv 
diffeiences found m gastric behavior may be due simply to the time at which 
examination is made To make a ciitical investigation of tins pioblem on a 
laige scale is impracticable, the evidence must be obtained by chance We 
have, howevei, experimented with stomachs of membeis of the staff at all 
times, the same stomach being examined in eaily moining, at noon and m 
the afternoon We have failed to find any evidence of leal difteience in 
response except in the late afternoon of a strenuous day This diffeience is 
plainly due to fatigue and is not lelevant to the present problem On the 
basis of oui staff expeiiments we believe it permissible to compaie 
morning and early afternoon records This decision is supported by our 
finding that the February afternoon records of freshmen are intermediate in 
type between the October afternoon freshman and October morning soplio 
more records (see Possible Infliieiice of Season, page 1030) 

Effect of Body Posfnie on Stomach Position 

To investigate this problem a group of students in the latter part of 
then fieshman year submitted themselves for examination Each was studied 
in both vertical and horizontal postuies Two ladiogiams were taken suc- 
cessively with the subject standing eiect and lying on his back The results 
are given in Table III and Chait II Cardia, pjdoius and greater curvatuie 
all undergo definite modification in site, though individual laiiation in the 
extent of this modification is coiisideiablc Caidia is the least affected, and 
its change in position may be inseparable from modification in precise posi- 
tion of the diaphragm induced bv change in postnie Conceining this we 

Table III 

Change in Stomach Position With Change Pkom Vertical to Horizontal Body Posture 

CHANGE IN SITE IN VERTEBRAL UNITS 

patient date CIRDIA pylorus GREATER CURVATURE 


203 

Jan , 

1925 

4 

1 

7 

204 

Jan , 

1925 

3 

“l 


208 

Jan , 

1925 

4 

11 

12 

212 

Jan , 

1925 

6 

? 

11 

214 

Jan , 

1925 

O 

0 

8 

215 

Tan , 

1925 

4 

7 

10 

215 

Oct , 

1925 

1 

4 

7 

217 

Jan , 

1925 

0 


b 

224 

Jan , 

1925 

? 

b 

7 

227 

Jan , 

1925 

1 

4 

5 

227 

Oct , 

1925 

0 

b 

8 

229 

Jan , 

1925 

0 

5 


229 

Oct , 

1925 

4 

10 

11 



Total (9) 

29 

(12) 76 

(13) 111 


Average 

32 


8 
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liave at present no data The cardia is ele\ated 3 2 \ertebnl units, that is to 
saj, about the height of one 'vertebra Tiie p>Iorus is laised approximateh 
twice and the greater curvature almost three times this amount Since these 
figures aie obtained from the record of the number of ■vertebral units through 
vv hich the gastric features rise in each individual, we feel they give a truei 
picture than does the chart which registers the differences between average 
positions of the respective gastric features before and after change of posture 
By the chart the cardia rises two units the pylorus six and the greater 
curvature ten 

In spite of modification m position of the three chief sites of the stomach 
w e must emphasize the fact that the essential shape of the stomach does not 
change in corresponding manner The proof of this contention lies in exami 


viimaL HMiu&Nru. 


CJkROli 
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Cl»art It — Lc\cl of stomach sJtea in H male White studcnlu 
Indicators as in Chart I 


V crtl al and horizontal postures 


nation of the ladiogiaplnt ritoiils tliemschcs and ne tin prebcut mereh 
one illuatratii e instance (Pig 1) student Ito 215 ivns e’cammed in Janunrj, 
1925 and in the following October During this interval the general gastric 
contour altered so that in October the stomach was more obliqnelj placed 
than in Januarj In the change from veitieal to horizontal posture this 
essential difference in gastric contour is maintained Now it must be reraem 
bered that this stomach (No 215) was not a more casual untraiiitd organ 
One canuot too often insist that the stomach of unpredictable response is that 
of the casual patient or untrained subject 

Relation of Change in Weight to htomach Position 
In making examinations invohing long periods of time the problem of 
change of weight sometimes obtrudes itself liiiite cinplmticalh and must 
therefore receive attention Non the fluctuation in nivht during i singlt 
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day, as sIiomji by om staff recoids, may amount to or even somenhat exceed 
four pounds Hence ne have ignored changes in n eight of less than this 
amount These changes in m eight may have developed duimg a period of 
SIX or of twelve months, the lapse of time is unimportant 

In the senes utihzed theie weie fomteen students whose weight had in- 
cxeased by an average of 7 3 pounds, and ten whose weight had decieased 
on the aveiage 5 6 pounds In the senes ivith inci eased weight the total rise 
in position IS leeoided foi the three chief sites of the stomach, hanng regard 
to sign Poi the caidia tins amounts to eleven vertebral units, for the pylorus 
twentv-seven and foi the gieatei cun atm e fiftj-six, appi oximatelj an aiei- 
age of one vertebial unit (oi one-tlnid of a vertebra) foi the cardia, tvo for 
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Fig 1 — Effect of bod} posture on stomach position Change from } ertlcal to horizontal 
posture Is accompanied b\ alteration In levels of stomach sites but not In essenUal characters 
of stomach outline 

pjlolus and foiu (one teitebia with disc) foi gieatei cuiAatuie Tlieie is 
great indindual vaiiation and no umformitc in change of level As the 
results appeal so equivocal it would he quite justifiable to hold that some 
factoi othei than luei eased weight is responsible fot the change in position 
even of the greatei cmiatuie 

In this uncertaiuti ve turn to the second pait oi the table The aveiage 
diminution in u eight of the ten students in the othei gioup is 5 to 6 iiounds 
The total loweiing of cardia, having legaid to sign, is ten units, of pylorus 
twenty, and of greatei cumatnre ten In our loutine woik we should be dis- 
inclined to paj' much heed to a change in position averaging foi cardia and 
greater curvature one nmt each and for piloius only two units But the 
lowering with loss of weight and laising with gam m weight occur far too 
umfoimlv foi ns to dismiss them as pure chance, especially since it is by no 
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means necessu^ to postulate a du ect or proportional relationship betneen 
change m weight and modification of stomach site Our results do at least 
seem to besi out the obseivatiou that small highly placed stomachs occiu in 
the henlthilj corpulent and Ion pheed stomachs in the thm emneiated and 
enfeebled 

Table I\ 


1 Change in Stom \ck Position 

With 

Increase in n eight 




CnWGEINSITEIN VERTEBRAL CNITS 

PATIENT 

INCREASED U EIGHT 

CARDIA 

PYLORL*? 

OPE VTEP CURVATURE 

1005 A B 

+ 4 ill 


+ 1 

+ 1 

+ 4 

1006 A D 



+ «> 

+ 4 

+ 4 

1009 A E 

+ iVj 


0 

- 2 

+ 3 

1010 A D 

+ 


- „ 

- 3 

- 1 

1024 A D 

+ 8 


~ 4 

— 2 

+ 3 

1025 A D 

+ 4-1, 


+ 1 

+ 3 

+ 4 

1029 A F 

+10 


0 

0 

n 

1037 A D 

+ 4 


- . 

+ i 

+ 4 

305 A I 

+i6M 


+ 1 

- „ 

+ 6 

308 A G 

+10 


+ 5 

+ 3 

+ 5 

309 A G 

+ 4 


+ i 

+ 0 

+ 7 

312 A G 

e 0 


0 

+ 1 

+ 3 

317 A G 

+ 7 


+ 3 

+ 7 

+ 7 

332 A G 

+ 4 


0 

+ 3 

+ 4 

Total 14 

Av + 

ToHl 

+11 

+27 

+5l> 

3 Change in Stom ven Po&fxioN 

With Dectease in Weight 




CHANGE IN SITE IN VERTEBRAL UNITS 

PATIENT 

DECEEANED WLICIIT 

CAR0U 

PYLORUS 

GREATER CURVVTURE 

1017 A E 

> S lb 


+ 1 

- 7 

- 7 

1021 A E 

~ 4 


0 

0 

0 

1023 A E 

- s% 


- 3 

- 3 

- 3 

1026 A E 

- TV, 


- 4 

~ - 

- 1 

1030 A D 

- 4»/ 


~ 1 

- 2 

- 3 

1033 A D 

- ov 


- 2 

- 1 

- 1 

311 A G 

- 7V 


- 2 

0 

- 2 

303 A G 

- S 


+ 1 

- » 

0 

330 A G 

- 4 


0 

- 3 

+ o 

336 A G 

- 4 


0 

0 

+ 4 

Totnl 10 

> 

1 

Total 

-10 

-20 

-10 


Since the pjloius is much less snsceptibk than the gicntei cur\nturc to 
diiect pressure bj othei abdominal oigins, the change in position of p^lolus 
has a greatei possible significnnee 

We must non considei certain conditions ninth nia^ atfect tJic subject 
but are cmii less easih segiegated in then influence than those ne ha\c 
studied 

Influence of Otcupation 

It IS 1 nellknonn observation that the geneial phjsical condition is 
lefleetcd throughout the s\ stems The occupation of a student, theiefou 
mav on]} be consuleied to affect Iiis ahmeatarv tract in so far as that occu 
pation affects liis general health 

In tno groups of our October sophomore senes ne have taken planimcter 
records of area from tracings made of stomacii radiograms, sepantiUp t!ic 
records according to occupation of the students 
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To the fiist gioiip Meie given 16-ounce butteimilk inealb Of these stu- 
dents thirteen had been occupied duiing the suiiimei in indooi noik sucli 
as hospital laboiatoij' technicians, night cleiks and vorkeis in machine shops 
Twenty-two came fi om outdooi occupations such as load engineers, camp 
counsellois and farmers The complete observations aie set foith in Table V 
Ciude aieiage area of stomach shadou determined from tiacings of radio 
giams made ten minutes aftei ingestion of the meal is 20806 sq mm foi indooi 
workers and 18836 sqmm foi outdooi workers The diffeicnce between these 
figures, namelj 1970 sq mm , someu hat exceeds 10 iiei cent of the outdooi 
average 

To the second group 5-ouiiee butteimilk meals weie gnen The crude 
average area of the eight indooi stomach shadows is 11797 sqmm vheieas 
that of the nine outdooi stomachs is 12287 sqmm This time the difteience, 
490 sq mm , is slightlj moie than 4 pei cent of the indooi average 


Tvble V 

Areas op Stomach Sn\Doi\ 



10 

OUNCE MF\LS 


l^DOOR OCCLPVTION 

OUTDOOR OCCUP\TION 

PATITNT 

AREK 

PVTIENT 

AREV 

221F 

14900 sq iinii 

201F 

18000 sq irmi 

22 7E 

23360 

202E 

17770 

228F 

18180 

204E 

14700 

229E 

19700 

205E 

18800 

230E 

22900 

207F 

19430 

S03G 

20260 

213F 

16440 

307G 

21200 

215E 

10230 

30SG 

24390 

224E 

16580 

S15G 

20020 

225F 

19900 

328G 

27050 

3051 

19050 

32')G 

17S80 

306G 

18330 

331G 

21450 

309G 

20100 

333G 

18330 

310G 

20950 



312G 

24750 



318G 

22740 



320G 

21400 



321G 

17530 



327G 

21790 



330G 

17300 



332G 

17200 



335G 

19250 



330G 

16100 

A\eiigc of 

13 20S06 

Avenge of 22 

18836 


5 

OUNCE ilEVLS 


INIWOR OCCUPATION 

OCTDOOB OCCT7P1TIOV 

PVTIENT 

AREA 

PVTIENT AREA 


1 2 

1 

o 

214E 

12040 llOoO sq 

mm 1003D 16200 

18100 sq mm 

314M 

11990 12000 

1006D 11220 

11700 

1005E 

10730 10450 

1008D 14630 

15800 

1023E 

12030 12170 

1009D 10200 

10190 

1028E 

10350 10100 

1018E 10910 

11450 

1030D 

14060 15260 

1024D 8190 

8350 

1033D 

12220 10400 

1031E 14250 

14900 

1034D 

10960 11000 

1035E 14520 

14500 



1037E 10460 

12290 

Aienge of S 

11797 11554 

Avenge of 9 12287 

13031 
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Since tlie outdooi a\eiage \\ is tiic m tlie fiist group and sligUth 

the greater in the second ue must pitsuim. that the differences arc due to 
technical errors and not to occupation Hence ive made a second tracing of 
each of the 5 ounce senes and hi^e added the lecords to Table V For the 
outdoor group the diffeience m lua fiom the two records is 744 

sqinm Hence diffeicnces nhicli iinount to less than 6 per cent of the total 
aiea to be conipaicd must not In lonsideied ^s significant (see Ifcthods ot 
Presenting Results p uf lOiOj 

Now the 5 ounce snies tasih tails within the 6 per cent probable eiioi 
This makes us doubt tlie uisdom ot leading significance into the difference 
m the IG ounce stiies It iui\ be that the larger amount of contents pre 
disposes the lecoid to i laigti enoi In the 5 ounce group the difference of 
average aieas in oui second set of tiaciUcS is 1477 sq min , almost 13 per cent 
of the sraallei 'l^c^age which Inpjnns to be that of the jndooi stomachs 
If theie bo am difference in stomach area rehted to occupation, it must 
be sought and pio^cd b; other im ins than the one here adopted 

Incidentalh it should be mentioned that we have found no way of 
cbeclcing anteiopostenoi drpth of birium shadow Om obse^^atlons during 
the fluoioscopic eximinutiou assure us that it is much less subject to change 
than the trans^e^se oi longitudinal diameteis but it would be absurd to 

T\BUE \I 


1 ETFECT OP INDOOR OCCUTITION ON STOmCH ACrmTT 


^ Ovnee ButteimiiL Ueal o;i Empty 6»t<nMch 


No 

314M 

1030D 

1033D 

10MB 


Sudden Bjs Sudden Elonga 
tentjon tion 

^0De 

i'.onc N'one 

Vfter 1 nJin None 


PcTistabis 
Immediate 
Immediate 
After 8 mm 
Inuncdiatc 


'OuMe BalUrmUl Meat 1 Soar After 3IM Meal 
2l4E Immediate Immediate 

1005E Immediate Immediate 

1023E After 5 win None 

2028E 


After 1 mm 
After 1% raui 
Iinincdiate 

After 8 min pulsation 
After C mm rraves 


Passage Seen 

IjamedvateU 

Immediate!) 

Immediatelv 

Imracdiatel) 


Iromediatclj 
After 2 mm 
After G mui 
Immcdi Util 


O EPPECT or OUTDOOR OCCUrVTlON ON STOJI^Cn ACTIVITY 


J Ounce SullermA Meal on Empty Stomach 
lOOBB Iwwcdiato Immediate 


1006B 

1008D 

1024B 

1037B 


After 1 mm 
Immediate 
After 2^ mm 
None 


After 1 mm 

?oose 

None 

Immediate 


^ Buttermttl Meal 1 Boar After Ml Meal 


lOOSE Immediate Noao 

1018E None ^ono 

2031E None Immediate 

1035E None Jione 


Immediate pulsation 
After 4 znm waves 
Immediate 
After 2% mm 
After 8 mm 
After ZV' mm shim 
mer 

Immediate 

Immediate 

Immediate 

Immediate 


After 4 min 

Immediate!) 
Immediateh 
After 1 mm 
After 4% win 


Imroedwtei^ 

ImmcdintclN 

Immediatelv 

Iwwedwteiv 
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contend that there is no alteration (see Methods of Presenting Kesults, page 

1020) 

Area of shadon, hoivevei, is but one ciiterion of gastiic activity One 
must also consider the vigoi of peiistalsis, and this cannot he deduced from 
the ladiogiam (see Methods of Presenting llesults, page 1020) Extiacts from 
the verbal records of the fluoroscopic examinations aie submitted as Table VI 
Lest an unfoieseen difficulty he introduced we have sepaiated each series into 
two groups m the first, the buttermilk (5 ounce meal) is administered on an 
empty stomach, in the second it is given one hour after a similar meal of 
sweet milk The reason for adopting these alternative methods of exhibition 
of buttermilk is explained in oiri ioithconnng article on the gastric response 
to milk and buttermilk It is apparent from Table VI that any differences in 
response are bound up iiitlr some obscure factor in the individual himself and 
not due to occupation or phjsical condition of the stomach We are therefore 
noM in a position to make this fuithei analysis of the subiect himself 

The Gioup Besponse 

In considering the results presented in this section of our study, there 
occurs the thought that part, at least, of the differences observed in the 
October and February records mar be seasonal in character The investiga- 
tion would then be incomplete without some consideration of this possibihtj 

In spite of the fact that rve have been unable to discern anj' essential 
difference betrveen the gastric responses of sophomores rvhen inrestigated in 
their relation to occupation, it is equally certain that an improvement in 
gastric response is observed rn sophomores generally, and inasmuch as this 
appears fairly uniformly in the group and not erratically ruth great individ- 
ual discrepancies, rve rvill temporarily define it as the group i espouse In 
Older to render accessible the data upon which this conception is based we 
haye arranged the plammetei records of successive groups of students in 
Table VII 

In the first part of this table are the average records for freshmen and 
sophomores made from tracings of ladiogiams taken ten minutes after the 
barium meal The average reduction in area from freshman to sophomore 
years m 1925 was 3382 sqmm It should be noted that the freshman records 
in this group were made in February, not in October, of the freshman jeai 
They were the first records of students made nr this investigation It is, of 
course, impossible to decide whether the smaller average area in the student 
as a sophomore is due to more rapid emptying or to a smaller increase in 
size on swallowing the meal than is characteristic in freshmen At the 
moment we are concerned with the record of size alone 

The next group of students was examined at the beginning of then 
freshman and sophomore courses in October 1925 and October 1926 In 
addition they were examined in February 1926 The decrease from October 
to October was only 2379 sqmm, and that from February to October 2450 
sqmm Let us ignore for the moment the fact that the change is equally 
great from February to October as from October to October, and also the 
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faot that tlie leduetiou in area in this gioup is loss than that shoivn in the 
first group The impoitant fact is that tlieic is a roduetioii 

Another phase of tins same iiii eatigition is show n in the second part of 
Table VII iilierc uc obseiie the reduction in ire i of stomach shadow between 
the taking of the 10 minute and CO ininuto radiogianis aftci tlie meal In the 
fresbintii of Febiuarj 1925 the icduetion of aies is 4202 sqium In the 
same stomachs the following Octobci the reduction is 4442 sqmni In the 
succetdmg group, the fieshiuan Octoboi diminution was 491G, the fieshniau 
Februarj dnmnntion was 4823 the sophomoie Octobei i eduction w is 5760 
sq mm 

TlDLE MI 


Comparison or I KESliitAS ino Sopiiomobl Vans 


RECORDS mosi RADfOQRAilS TVKEN 10 

MINUTES APTEP MEVU 




Icar 

A\cngc Area 

DjfterCHCo 

Clnsa of 1928 






Freshrai-u 

(A ) 

itb 

192 

2154'> sq mm 


Sophomores 

(A,) 

Oct 


18163 

m” (A, -A,) 

Ctas^ of 1929 






Freshmen 

(B.) 

Oct 

192 > 

22829 


Freshmen 

(B.) 

Feb 

1920 

22900 

23,9 (B-B,) 

Sophomores 

<B) 

Oct 


20450 

2400 (BrB,) 

RECORD 

OP REDtenOS IN 

\BE\ 

FROil 10 MINUTES TO 1 IIOUP \nz% 

M£\L 



Ai 

10 Mm Area 

\t 1 Hr Area 

Hifferento 

CIntB of 1028 






Preshmeu 

Feb m > 


so Mim IJJi'i nq n)nt 

4202 so mu> 

Sophomores 

Oct ic**) 


inm 

13t20 

444. 

CtASB of 1929 






Freshmen 

Oct, 19-0 


**2K29 

IB >33 

39H) 

Ireshmen 

feb, 1920 


22900 

180i7 

4823 

Sophomores 

Oct 1920 


-04 »0 

340D0 

oiCO 


The second part of the table detailing the reduction m aita dining the 
hour, pel haps points to the inference that the i eduction in aiea when fieshman 
and sophomoie 10 minute radiograms me compared is due ratliei to a more 
rapid eraptjing than to a smaller initial incieasc in sire Whichcier be the 
true explanation the striking fact icmains that a significant decrease is noted 
Some students exemplif} tins bettci tlian otlieis, but it occurs m the group 
as a ivholo and is associated with progrcssucl^ increased expciiencc and more 
Understanding cooperation In other words, it is associated with an increas 
laglp stable and controlled eeiitial nervous reaction IVe belies e tliat any 
experience or condition of litc which nici eases the stahilitj and control of 
the central nercous system iinpioats also the „astric response in the manner 
just ludicated While wo have been unable to determine from quantitative 
analysis any relative diffeienee iii improicmoiit as between freshman and 
sophomore responses which can be related to the type of lift winch the in 
dindnal has been living we still feel that the gastric response of a student 
who has been leading a healthy and wholesome out of door existence is better 
than that of a student occupied in indoor or dismal and uncongenial sur 
roundings 
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The Possible Influence of Season 

The first pait of Table VII shows that reduction in area of the 10-minnte 
ladiogram is to be found only in the sophomore stage there is no diSeeince 
between the aYeiage aieas of stomach shadow reeoided in Octobei and Feb- 
ruaiy of the freshman yeai Nevertheless the 60-minnte xadiograms demon- 
strate a moie maiked i eduction in area of shadow during the houi in Feb- 
ruary when the students have grown accustomed to our loutine It came as 
a surpiise to us to find that the 10-minute radiograms shon ed an aveiage aiea 
as large in February as in the pievious October The group response which 
upon the basis of the previous year’s work (Table VII, A^, Aj) we felt sure 
would be evident, and which indeed is evident in the 60 minute radiograms, 
IS utterly laekiug in tlie 10-minute ones 

Theie are two inteipietations possible from these records Either in 
creased gastric vigor in the February records shows itself as more rapid 
emptying which is tardy m its full development, or there is some influence 
inhibiting the stomach fiom that immediate activity characteristic of the 
Octobei sophomore If the former explanation hold good we might expect 
to find progressively unproved gastric activity in the Febiuary examinations 
as the years pass and the tradition of this method of instruction becomes bet- 
ter established "We liaise rust completed the spring studies of the 1931 
class and although the records aie not yet m order for quantitatne analysis, 
we find, to oui disappointment that no obvious improvement is evident over 
the records obtained of the same stomachs last Octobei Apparently then the 
group response cannot be depended upon to act early after ingestion of a 
meal in February of the freshman y ear However, since it is obviously present 
in the 60 minute radiograms, there must be some factor inhibiting its expres- 
sion at first Further, so far as ue are able to ludge, this factor is equally 
as potent now as it was two years ago The possible factors which one might 
invoke are occupation and season After a few months of the confined and 
close study required by the medical curriculum it might be expected that the 
gastric response would be modified But we bar e already presented our data 
upon this score and have failed to demonstrate quantitativelj’' any effect of 
occupation upon gastric response 

The factor wdiich rve have not yet considered is that of season It would 
be reasonable to assume that even all the varied influences which can be 
grouped under the term season would be able to curb but imperfectly the im- 
proving gastric response As a working hypothesis we present this aspect 
of our study in the expectation that oppoitunitj* uill occur for later and 
fuller investigation Such scraps of information as we have been able to 
eheit from oui observations on stomachs of members of the staff and other 
chance opportunities presented to us, all pomt in the same direction They 
suggest that gastric activity is more sluggish during the winter months, and 
that most uniform responses are to be elicited after the health-givmg, greater 
freedom of the summer 

It must be noted that the term season is being used in a very broad sense, 
covering all hving conditions, including diet, reduced bodily activity, occu- 
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pational coaditioas, lact of stmsliine and fresli air, which are regulsrlj asso 
ciated with winter in this latitude 

COtjCLUSION 

It IS at tins stage of the investigation that we find solid ground beneath 
our feet for the Inst time The fault from which all previous ivorh on the 
nlimentar} ti act sutlers is the overlooking of the necessity to use only trained 
stomachs undei adequateh controlled conditions Failure to secure tins cs 
sentnl basis is lesponsible for the bizarre, conflicting and equivocal lesults 
hitherto obtained From the day when this secret was revealed to us our 
investigations have tal en on a new directness, and the results have assumed 
that orderliness which one mav expect from a properly controlled physio 
logic expemnent It is foi this reason that we have developed the argument 
in this article up to the stage of the group response In further commumca 
tions It IS possible to present the results of our studies upon the normal 
motilit} of the human stomach 

This article is a reooid of our effort to find a secure basis upon which to 
build a new stud^ of the normal motility of the hnman stomach 

It IS clear that miiforra controlled or known conditions must be secured 
uith far greater eei-tamtj than has hitherto been attempted before results of 
anj leal value can be obtained 

We have made it our business to investigate eritioally each step of the 
neoessarj proceduie and have ultimately discovered in the subject himself 
the source of eiroi which has constantly vitiated all previous work Every 
other factoi can he allowed for except this But the reaction due to this 
factor IS incalculable The subject must be willing, capable of entering in 
telligently into ooooeration with the obsen er, and he must be trained so that 
the snboonscious effect upon him of the roentgenologic examination is at a 
minininm Inadequate appreciation of the essential nature of this precaution 
mil certainly lead to disaster 

In our ins estigation of the problem we have standardized our technic 
snd our methods of presenting results We then set out to standardize our 
subjects, controlling time of dav, body posture weight, occupation and season 
of yeai It is after a full rear a training in roentgenologic method and gen 
eral medicine that the student first becomes reliable as a subject Until that 
date his reactions cannot be piedicted mth any assnrance Hereafter we shall 
demonstrate how easilv thev mav be upset even when once established 

EUMMAFV 

1 An ins estigation of the human alimentary tract which does not involve 
standardized technic, controlled conditions of experiment and subjects care 
full} trained in roentgenology, is nowadays without value 

2 The old large meal on a fasting stomach is less likely to gno a truh 
normal result than a small meal upon an empty bnt not starved stomach 

3 The close anatomic relationship between stomach and vertebral column 
in the living makes the latter the best indicator of gastric position The exact 
level of X 1 as tube is of little importance in determination of site of gastric 
points 
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4 Plammeter records of aiea aie to be accepted with reserve, for they may 
lesult in cousideiable eiioi if used to indicate gastric volume Properly con- 
ti oiled and used as aveiages of senes thej" can be quite helpful 

5 Time of daj vithm reason has no effect upon gastric response Time 
of day V Inch really involves fatigue has a marked effect Season of year prob- 
ablj has an effect, although an in direct one 

6 Alteration of body posture influences lei els of gastric featiiies but not 
essential charaeteis of gastric contour 

7 Change of bodj weight seems capable of an indiiect influence on gastric 
shape exerted through the general well-being of the subject Occupation acts 
in the same manner 

8 The culmination of oni nork lies m the demonstiation of the influence 
of training of the subject upon constanci of gastric response Further studies 
amplifj this fundamentdl necessiti of all gastric ini estigations 


CORYNEBACTERru:\I ULCERAKS ITS EPIDEMIOLOGIC 

I5IPORTAXCE'' 


By Ruth Gilbert, A jM , M D and F Constance Stem art, kl S , kl D , 

Alb AM, N Y 


pATHOGEXIG iiucrooiganisms resembling diphtheria bacilli in morphology 
are alwais of inteiest and especiaUj when they aie found in lesions of the 
thioat, since the clinical manifestations may be attributed to diphtheria and 
micioscopic exaniiiicition of cultuies maj offer no assistance in determining the 
etiologi of the infection We haie been studying a species of such micro- 
organism foi yliich the name C ulceians has been proposed Even though cul- 
tures of these bacteiia aie not encounteied fiequentlv, they haie been found in 
specimens submitted fioiii videh separated parts of the state 

As the species has been pievioush desciibed,^ only the chai acteristics 
vliich haie seemed most impoitaiit need be mentioned In joung cultures, 
after from four to eight lioiiis’ incubation, these microoiganisms have the mor- 
phology of diphtheria bacilli In oldei cultures, followrng from eighteen to 
twenty-four hours’ incubation, the majoiity of the cells are coccoid More of 
the bacillaii forms may be found, hoiieier, in mixed cultures after the longer 
incubation period Culturally, tins species lesembles the diphtheria bacillus, 
except in its ability to liqiiefi gelatin and its failure to i educe nitrates One 
of the most sti iking things concerning the microorganism is the extremeh 
slight piotection which diphtheiia antitoxin affords animals inoculated with 

‘From the PRIsion ot Lahoratorles and Research New Tork State Department of Health 
Alhan\ 

Recehed for publication Februarj 18 1929 

Presented at the meetings of the Soclet> of American Bacteriologists In Richmond, Vir- 
ginia, December 26 to 29 1928 
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the culture or its soluble toxin Wheu tu o guinea pigs, one of which has re 
ceived 600 units of diphtheria antitoxin, are given intraeutaneous injections of 
this material, a similar reaction is induced in both animals, i e , marked indura 
tion, congestion, and necrosis usuailj followed bj the formation of an ulcer 
After subcutaneous inoculation, a large ulcer develops and occasional!} the 
animals die At autopsj , the lesions are found to differ in some lespects from 
those induced by diphtheria toxin, especiallv in that intense, diffuse, hemor 
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Fig 1 — Four hour culture of C ulcerana on Loeffler's blood scrum meillum tlemonstiatlnc 
polar boclif>s Alberts stain X2000 diameters. 



Flff — ^Four hour culture of C ulcerans on Loefller’s blood serum moUJum ahowlnc banded 
forms Alberts stain X^OOO diameters 

ihagic infiihatiou of tlie adreinis is absent Like diphtheria baczili, the micro 
organisms remain locabzed The^ bate not been found in tht hearts blood 
On mg to the marked changes in morphology which occur duung ineuba 
tion, the presence of C nlcerans in throat tultuies is seldom recognized if a 
morphologic examination only is made 'When baullarj cells are found, the 
cultures are thought to contain diphtheria bacilli or organisms resembling 
them, while the short forms may be mistaken for cocci 

In the past four years there Inye been three outbreaks in which the dim 
cal symptoms hayc in some cases simulated diphthein t ulccrans has been 
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associated ivitli these mfectiODS, although the pieseuce of diphtheria bacilli 
could not be definitely excluded Fiom September 4 to 29, 1925, 16 cases of 
diphtheiia weie repoited in the ncinity of a county laboratoiy ^ Although 
the clinical symptoms weie not consideied entiiely typical, the appearance of 
the thioat nairanted the admimstiatiou of antitoxin No diphtheria baciUi 
were found in most of the first cultuies, but they were reported in many of the 
second In an attempt to leain the reason for unsatisfactory results, the bac- 
teiiologist in chaige of the laboratoiy collected a senes of cultures himself and 
examined them with equally iiregulai results None of the oiganisms associ- 
ated with Vincent’s angina was recognucd Pmtheimoie, lyhen cultuies from 
some of the patients weie examined in a near-by city laboratori, no diphtheiia 
bacilli were found 

One of the cases which occuiied in the epidemic pio\ed fatal Foui days 
before death, a phjsician saw the patient and prescribed a gargle A culture 
nas not taken The day before death, another physician was called At that 
time there was a membrane extending over the uvula and soft palate and into 
the mouth A diagnosis of diphtheria was made, 12,000 units of antitoxin were 
administei ed and a culture was taken Prior to the death of the child on the 
following day, an additional dose of 18 000 units of antitoxin was given The 
culture fiom this patient was not found to contain diphtheria bacilli, but in a 
transfer from it miciooiganisms having the morphology of diphtheria bacilli 
Mere seen When an attempt was made to secure these bacteria in pure cul- 
ture by the inoculation of rabbit-blood agar in plates, all of the colonies fished 
were thought to contain cocci Transfers from two of these colonies on Loef- 
fler’s serum medium, however, contained what appeared to be diphtheria 
bacilli When medium in plates was inoculated with them, the bacteriologist 
could find nothing but coccus-like forms in the colonies studied and unfortu- 
nately the cultures were then discarded As twelve of the patients had used 
milk from one dairy, cultuies were obtained fiom all of the rmlk handleis 
IMicrooiganisms having the morphology of diphtheiia bacilli were found in one 
of these cultures, rvhich was from M J, a schoolboy uho worked part-time at 
the daiii, washing bottles and occasionally helping to cap them No histori 
of soie throat or other lUness could be obtained from him In attempting to 
isolate the bacillary forms in the culture from this boj the bacteiiologist en- 
countered the same difii cutty that he had experienced in studjung the cultuie 
from the fatal case Another specimen was then collected from M J' and sub 
nutted to the laboratory in Albany It was found to contain C ulcerans Al- 
though theie is no definite proof that this species was the etiologic factoi m 
this epidemic the description of the laboratoiy findings stiougly suggests that 
the 01 ganism was pi esent in some instances at least 

There hai'e been two other groups of cases in which C rdceiaiis has appeared 
to have definite epidemiologic importance In the first group, this imcroorgan- 
ism was found in the throat cultures of five people working on a dairy farm 
After exammation of the first culture, the milk was very promptly pasteurized 
and the infection did not spread further On June 14, 1926, a man consulted a 

•Information relatl\e to this epidemic was received from Dr J P Garen formerl> In 
charge of the Cattaraugus Countj Lahoratorv Glean October 19 1925 
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pijsjOMM cDucLmmg an mieeted JSnger The MIoning da} he complained of 
sore throat and m the culture taken at that tame microorganisms having the 
morphology of diphtheria bacilli were present When a subsequent culture 
«as submitted for a virulence test, it was found to contain C ulcerans The 
clinical Bj mpt oms in this case lasted onlv four days Cultures from foui ot Ins 
associates, none of whom had complained of sore throat contained the same 
species of mieioorganism 





FJs S —Four hour culture of C ulcerans tn infusion broth medium showlnt, clubbed forms 
Stained with Loefller's methylene blue. X3000 diameter* 



Flir 4 — Fortj eight hour culture of C ulceraJta on blood agar showing coccold forni Stfiln 1 
>^Ith Loeiner’a methylene blue X 000 diameter* 

In the tlurd gioup of cases, the infections agent was probablj domed 
fiom milk On Jnh 9, 192G, J P, a boy of eleven jears of age, nlio helped 
strain the milk on his father s dairv farm developed a sore throat Mthough 
only a small amount of exudate was piesent on his tonsils, he was given 3,000 
units of diphtheria antitoMii Ivo membrane n ns noted in Ins throat on the 
next daj, but be stopped handling the milk at that time C ulcerans vas 
found in the cultures submitted from this patient and persisted for about fit c 
necks From Jnne 30 to Inlj 31, cultnres sverc sent for Inboratorj cxnmim 
tion from 23 people nho with one exception, had used milk from the dnin 
farm on whieh J P was working All Ind complained of sore throst In 
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many of the cases, a membiane was piesent on the tonsils and antitoxin was 
administered The symptoms lasted nsually from two to three days only 
C tdeerans was found in the specimens from eight of these patients, but micro- 
oiganisms with the morphology of diphtheria bacilli weie not found m the 
cultuies from the otheis Only morphologic examinations were made unless 
bacillarj forms were seen in the cultures Hence some of them may ha^ e con- 
tained C ulceians uhich had assumed the coccoid foim Prom the dates of 
onset of the vaiious cases, it seems probable that there i\as moie than one car- 
rier among the milk handlers, or that some of the patients had conti acted the 
infection fi om previous eases 

It will be noted that these groups of cases have been associated with miUv 
supplies Most of the patients from whose cultures C ulcerans has been iso- 
lated have lived in imal districts, and not infiequentlj have been miUc han- 
dleis The possibility of these mieiooigamsms being deii\ed from lesions in 
domestic animals, especially cows, is thus suggested Although cultures of 
C ulcerans have not been found to correspond exactlj with the description 
given of any of the pathogenic diphtheroids that have been isolated from ani- 
mal lesions, they resemble in many respects C psendotuberculosis of Preisz - 
A comparative study of the immunologic pioperties of this species and othei 
strains that have been found pathogenic foi animals is theiefore indicated 

SUMMARY AND CONCLUSIONS 

The close resemblance of Corynebactenum ulceians m joung cultures to 
the diphtheria bacillus, and its coccoid appearance after longer incubation, 
make ammal inoculation necessai-y for identification Since most throat cul- 
tures leeeive a morphologic examination only, the pievalence of infections due 
to C ulcerans may be greater than past experience has mdicated It is desir- 
able to consider the possible presence of this species in cases resembling diph- 
theria when the results of either the clinical oi the laboratory exammations are 
not entirely conclusii e 
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The change could, he accounted for on the hasis of photochemical sensitization 
Color often dei elops in the absence of sunlight ■which would seem to exclude 
such a possibility Hematoporphyiin is the only photochemical sensitizer so 
fai known to oecui in the animal body This substance has not been detected 
in oui work 

An aqueous solution of sodium chloride to which the sil\er nitiate solu- 
tion IS added shows a lapid reduction of the silvei chloride However, if 
sodium tungstate and sulphuiic acid be added to the sodium chloride solution 
before the addition of the silver nitrate, i eduction does not take place even in 
direct sunhght In the piotem-free filtiate of normal blood made •with sodium 
tungstate and sulphuric acid some element is piesent which protects the 
silver ehloiide against reduction In the filtrate shoving the marked color 
changes this pioteetiou is lost It seems iiiobable that a loss of inhibition of 
leduction occurs in uppei gastrointestinal tract obstruction 

Certain cioss experiments hare been made vith v ashed coipuscles and 
plasma both from noimal blood and fiom blood showmg marked color changes 
The results have not been entirelv uniform The filtrate from the mixed plasma 
and washed corpuscles fiom a positive blood which separatelv give no reac- 
tion, gives the character istie color changes The filtiate from washed cor- 
puscles of positive blood imxed with plasma from a noimal contiol also shows 
color changes Usually the filtrate from washed coipuscles of control blood 
mixed with plasma from positne blood shows no coloi changes m the precipi- 
tated silver chloride These experiments indicate that the color leaction is 
dependent upon elements in both cells and plasma The elements in the cells 
are specific for the change chaiactenstic of upper gastioiutestmal tract ob- 
struction The element supplied by the plasma seems to be nonspecific smce 
normal plasma works equally well 

Aitei blood filtrates have stood o\einight in the ice box usually no changes 
are observed even when the variations in color were most marked in fiesh 
preparations Precipitates vhich show marked color changes, after standing 
a few houis, often return to the normal w^hite color 

The phenomenon described here is of interest as giving possiblj some clue 
to the toxemia characteristic of upper gastrointestinal tiact obstruction 

SUMMARY AND CONCLUSIONS 

The silver chloride precipitate in chloride determinations m the blood of 
the dog after upper mtestmal tract obstruction is often rapidly reduced with 
the pi eduction of a purple, rose or maroon color 

Such color changes are not observed in chloride determinations on the 
blood of normal animals 

The color changes do not parallel the use in nonprotem nitrogen, the 
chloride level, or the clinical signs of toxemia 

Filtrates made from the plasma show no coloi changes while filtrates made 
from the unwashed cells do show such a change 

After washing the cells -with physiologic saline solution color changes are 
no longer apparent unless fresh plasma be added 

The exact cause of the phenomenon is not apparent 



THE \OSTPIL PEFLEX LUXO DISEASE' 
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S 03IE ^ears a;.o F 31 Pott^n^er called atteniion to certain ph'«ieal signs 
V'luch attended pulmonarv tnb^'rcolosLs Atrophr of the skin and sub 
cntaneons tLSsnes mnsele ngiditv and atroph\ r*ere found to valnable 
cntena in estimating the extent of polmonarv Lat^r he obsen-ed that 

the same Ia^"*s held tme m dcseas'^s of the abdominal cantv The sympathetic 
reflex arc between deep organs and surface structure^ has been well worked 
out, and its value as a diagnostic and prognostic aid can scarcel\r be e^timated. 

Tbis communication presents evidence which indicates that there is prob 
ablv a reflex arc between the air-cell capacitr of the lungs and the size of th** 
nostrils which Dr Pottenger thinks ls a vagn reflf^i A few years ago while 
attending a case of far advanced pulmonaiw tuberculo-is I noticed that as the 
end gradually approached the patient s no->tnls coUap ^d more and more 
During the last few weeLs the left nostnl collap'ej completely and post- 
mortem showed little or no alveolar tiscue present in the left lung Smc* 
that time every ca«e I fiave had the opportunity of oWrving eenj^d to show 
a definite relation between nostnl «ue and alveolar cell destruction alwa’-s 
on corresponding sides of the body but it was not until latelv that the time 
and matenal at hand permitted a closer and more detailed study 

The first senes of cases were studied in the tuberculosLS wards at the Los 
Angeles County Hospital. The nostrils were carefully sketched, Pottenger's 
signs noted and anv additional information that the patient could supply was 
added- After this senes of cases were studied it wa.s decided to examine more 
cases under better conditions so the work was earned to Olive View Sana 
tonnm at San Fernando, California There it was not onlv possible to make 
%er\ careful bedside examinations with the aid of the hons» physicians but 
also to check our nostnl findings mth the chest films This was a distinct 
advantage 

During this study it was aL*o noted tfxat case> of chrome fibroid phthisis 
especially the ones that showed clubbrag of the fin{.ers and toe^ al*^o showed 
a thickening of the nasal tissues surrounding the no«tnIs 

There are certain case** which at first seem to be exceptions to the mle 
but a carefnl observation makes it comparativeh easv to differentiate them 
These are the cases showing na«al deformity from earlv nclets There ls not 
only nasal septum deflection but even deformity of shape and size of the 
smuses The nostrils in these cases at first seem nnequal but when carefully 
measured prove to be the same size, as long as no pulmonary compbeation 
exLsts although their respective shap'^ are not identical 

R*ad b*tor^ Tru4«iU Sod tr Lnt* \ce Januarj IS 5 
for patlloatl ^ Nor J 15** 

JC’9 
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Fig 4 


Fig 1 — Upper Negro male aged tv\entj-U\o one month in bed Muscle spasm and 
atrophy o\er left chest Lower Negro male aged seventy-four sick man> years Slight 
dtrophj and muscle rigidity over right chest 

Fig 2 — Uppei Wlilte male aged thlrtj -eight nine months In bed Marked atroph' 

and muscle spasm over left chest States ca\ltj In left lung Lower White male aged 
foitj two vears In bed Much atrophj of right chest right sternomastold muscle spastic. 

Fig 3 — Upper White male aged fortj -eight seven months in bed Atrophy of left 

chest a much depressed supraclavicular fossa interspaces sunken and muscles ri^d Lower 
Negro male aged fifty-three, three years in bed Left chest atrophic painful left stemomas- 
told spastic 

Fig 4 — ^Upper Negro male aged twenty-one one jear in bed Atrophv above and 

below left clavicle Lower White male aged twenty -eight five jeais in bed Whole chest 

markedlj atrophic States large cavitj in left lung 




big 5 




Fig G 



Fig 7 




Fig S 


Fig 5 — Upper Negro male aged fortj -two two jears sick. Right chest shows muscle 
spasm and atrophj Lower "White male aged thlrtj -one nine months sick Apex sunken 
and marked atrophy on left side. 

Fig 6 — ^U'hlte female aged twentj-slx live jears sick Dotted lines show approximate 
shape of nostrils eight jears ago Left pneumothorax fluid at base 
Fig 7 — ^White female aged f oi tj eight j ears sick 
Fig 8 — AlDiite female aged twentj-four foui years In bed 
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The ilhistiatious are self explonatoi'^ , so oiih a fcA\ notes ha%e been 
appended Pigs 1 to 5 show the open air mrd cases at the Los Angeles 
General Hospital Figs 6 to 19 shon cases studied at Oln c Vieu Sanatorium 
The T rav findings are given diagramaticalh , the shading to note degrees of 
fibiosis the circles canties fluid as dotted aieas and noimal lung tissue as 
unshaded Pigs 20 to 23 shoM eases of bronchiectasis It was most interest 



6 

Fig 9 Pig 10 Fig 11 Fig 1 

Fig 9 — female aged tnentj eight alx > ar« sick 
Fig 10 —White female aged tlilrtj one > ar In bed 

Fig 11 — aiailte female aged fort> one tno >eara in beil Den^e nolular Inhltrotlon 
equaUi distributed from apex to base. Large apical ca\ll> -alth fluid le\el 

Fig 1 — IVhlte female aged thlrt% six three jears In be<l Pneumothorax on left 
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Hg- 13 Fig 11 Fig 1 Fig 16 

Fig 13 — ^^Vhlte female aged thlrt> one rear In b fl Right lung •«lio\ s r> 1 n c 
flbro<ils throughout Left lung a dense mottling 

Fig 14 ^Whlte female aged twentj ten months In b cl. Heart pu hed o\er to right 

Left lung shows thick walled pleurae also effusion 

Pig 16 — waute female aged thlrt> flic one and one-half jears In be<l Right pn imio 
thorax- 

Fig 16 — IMilte female aged twentj eight one and one-half jeara In bed 
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mg that none of the bionchiectatic cases showed the nostiil lefles Fig 24 
shows a case of actinomycosis of the lung which was kindly offered to me for 
study by Di Geoige Dock of Pasadena In this case physical examination 
disclosed that much moie of tlie lung uas inyolyed than the x-rai film in- 
dicated 





Fig' 17 



Pig 18 



Fig 19 



Fig 20 


Fig 17 — Wlilte female aged thlrtj -eight one and one-half jears sick 
Fig 18 — ^Whlte female aged tn-entj-one three jears In bed 
Fig 19 — ^Whlte female aged twentj-one three jears in bod 

Pig 20 — ^WTiite male aged flftj-t^o deceased Coughed for ten years Eight attacks of 
pneumonia (tnlce double) Copious fetid expectoration 







Fig 21 — Wlilte female aged sixteen coughed thiee jears Pneumonia twice. 

Fig 22 — White female aged thirtj coughed five jears ^Tliree attacks pneumonia 
Fig 23 — miite female aged seven coughed since a babj Two attacks of pneumonia 
One and one-half cups purulent sputum daily 

Fig 24 — WUilte male aged 50 Duration probablv five jears 

CONCLUSIONS 

1 The nostiil opening bears a i elation in size to the alyeolai air capacitj 
of the lung on the coiiespondmg side 
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2 Probably the reflex does not occur in uncomplicated cases of bronchi 
ectasis This point may have some importance in differential diagnosis be 
tween pulmonary tuberculosis and bronchiectasis 

3 As pulmonary destruction progresses the nostrils, always on sides cor 
responding to the lungs in\olved, show atrophy 
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bacterejua due to ebbrthella bentolensis* 

With Necropsy Report 


By Robert A Kilduffe t AM, MD, Walter B Stewart, ^ MD 
AND WlliLTAJt W HeRSOHN ATLANTIC ClTY N J 


W HILE bacteria in general have long been grouped, in then relation to 
disease, into pathogenic and nonpathogemc types, it is well recognized 
that the production of disease as a result of bacterial actiMties is a phenome 
non influenced by a variety of factors involving the virulence and aggressne 
ness of the bactenum and the resisting powers of the host 

Organisms ordinarily saprophytic may invade the host in such numbers 
for example, as to overwhelm the normal mechanism of defense , or, when the 
invasion is numerically moderate, the virulence may be so high, or the resisting 
powers of the patient so ineffectn e that through such or other varied combina 
tions of these as well as other factors the production of the phenomena charac 
teristie of pathology and disease may follow 

The somewhat loose differentiation of bactena into pathogens and non 
pathogens is, therefore, a flexible division useful as indicating the ordinan 
ability of bacteria to produce harmful effects 

Exceptions to the rule arc of some interest, especially when the oroanism 
in question is regarded as essentially a harmless saprophyte and for this rea 
son the present cases of blood stream infection are reported 

The clinical and necropsy details of the first case in which this organism 
was etiologically concerned follow 

Case 1 — I, male 40 years old was admitted to Oio Atlantic City Hospital August 
11, 1926 on the Medical Service of Drs E 0 Chew and C L Andrews to whom thnnhs 
are due for permission to utilize the case for report 
Chief complaint was chills, fever, and vomiting 

History of Present Illness — Two weeks before admission the patient had attacks of 
chills and fever having at least one chill a day He continued to work, however and four 
days before admission consulted a physician who made n diagnosis of malana and administered 

From the Laboratories of the Atlantic City Hospital 
tDlrector Laboratories Atlantic City Hospital 
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1 lirge dose of quinine -nliicli precipitated attaclis of lomiting that continued until his 
admission to the hospital 

Past Medical Sistory — Tlie patient has been an actor and professional billiard plajer 
keeping lery ii regular houis, eating irregularlj, and working mostly at night For the 
past tuo months he has been an entertainer at a night club 

Fourteen years ago he was in Panama, and since then at irregular intervals has had 
atticks of chills and feiei lasting a daj or so and always clearmg up promptly upon 
dietarj regulation and intestinal elimination He has neier been free from such attacks 
for longer than a jear and usuall) not so long 

Physical Examination — On admission the patient is prostrated and jaundiced with a 
temperature of 105° F and a rapid pulse of Coingan tvpe The blood pressure was 90/30 
in the left, and 90/0 in the right arm 

He presents tlie physical signs of aoitic regurgitation and myocardial weakness There 
are no rose spots, nor is thcie anj eiilai gement of the spleen The phjsical signs in the 
lungs are not distinctive 

Hb 80 per cent, EEC 4,130,000, WBC 0,200 

Differential count Pohs 72 per cent, small mononuclear 23 per cent, large mono 
nuclear 5 poi cent Leiicoci tic index 2 4 

Eepeated examinations for malaiia were negatne, nor could clinical, bacteriologic, 
nor serologic eiadenee of tiphoid, parati-phoid, or disenteij infection be found after re 
pcated examinations duiing the course of the disease 

A blood cultuie on admission, as well as seieial succeeding blood cultures, gave a 
pure growth of a gr tin negatiie, motile bacillus with characteristics to be described below 
The comse of the disease was piogiessiie and uninfluenced by tieatment, including 
the intravenous administration of mcreuroeUiome 220 soluble and nietaphen The tempera 
ture ranged from 105° to 90°, the high levels being accompanied by chills, the lower bj 
profuse sweating and profound piostration 

The leucoevte count w is never over 11,500, with 87 per cent neutroplules, and more 
often appioMinattd 0,000, with 78 per cent neutroplules 

The patient giadiiallv became progrcssivelj vveakei and more emaciated and estremolv 
anemic Death oecuiied Septcinbei 2, 1920, three weeks after admission 

The report of the autopsi performed a few hours after death may be thus sum 
marived 

Tlie bodv is that of in adult white male, iiiuch emaciated and presenting a well 
maiked j uuidice Thcie aic no external maiks of inteiest 

With the exception of a moderate degree of pulnionarv congestion and the presence 
of palpable glands at the lulus, thcie aic no gioss abiioianalities of the lungs There is 
no evidence of tnbeiculosis 

The pciicaidial sac contains about 50 c c of bloodstained serous flmd The heart 
IS not perccptiblj enlaiged and is covered with a fuirj, fibruious exudate There is an 
apical adhesion to the pcncaidial sac The left ventricle is sbghtly dilated and the 
mvocardinm as i whole is somewhat soft and tears casilv 

Theie is in enormous vegetation (about the size of a walnut) on the aortic valve, 
and there tie nnmcions small vegetations on the mitral valve which is somewhat thickened 
The stomach and intestines aie grentiv distended wath gas The Ever is sEghtly 
enlarged ind definitelv congested but without evidence of hvpertrophv, abscess, or other 
pathologv The gall bladder is normal 

The spleen is soft, flabbj, intenselj congested, and about four times the normal 

size 

The kidnevs are grosslv normal The intestines show no lesions of mterest except 
a few small hemonhagic areas in the lower portion of the ileum 

The cultural characteristics of the organism found in pure culture in the blood on 
sev eral occasions before de ith and obtained from the blood, pericardial fluid, peritoneal 
fluid, liver, and spleen at postmortem were as follows 
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Colonics on blood agar and cuUurea on plain agar slants are colorless or faintU 
grayish and somewhat moist m appearance suggesting somerrhat those of the Friedlander 
group but without their Tiscidity 

The colonies show no tendency to spread, or become confluent 

The organism is aerobic and grows beat at 37 to 38 C Gelatin is not liquefied 
and a uniform turbidity is produced in broth without the formation of a pelliele Indol 
IS formed and acid without coagulation is produced in milk 
The fcrmeiitation reactions arc shown m the table 


Destrosa 

Lerulosa 

Galactoaa 

Maltose 

Lactose 

SncToae 

Bafllnoae 

Inisotol 

Mannitol 

Dalcxtol 

Salicin 

Glycerol 

Inulin 

Xylose 


Acn> 

+ 

+ 

+ 

t- 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


Q\B 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Cultures were not agglutinated bi B t\'phosus B pjr *t;jp)!OBu‘. A B pirnti-pliosus 
B B ententidis B cob or B dieentcnao agglutinating sera Lofortuintcb the patient 8 
serum was not tested for agglutinina for tbia organism 

On the basis of the findings above the organism was identified as Eberthella bentolensis 
(CasteUanj and Chambers) 

Cultures taken at postmortem resulted as follows 

Pericardial fluid E bentolensis and B coli right ventricle E bentolensis and B 
coU liver B bentolensis spleen B bentolensis peritoneal fluid E bentolensis B 
coll and Stoph>lococcU8 aureus valvular vegetations E bentolensis and B coli 


From tlie findings above noted there is little reason to doubt the etioiogic 
relationship of E bentolensis to this patient’s ilbiess and death ‘VTiiether or 
not the recurring chills and fever noted in the history were associated with 
lepeated invasions of the blood stream by this organism residing in the vegeta 
tions as foci or from the liver or spleen as a focus, it is of course, impossible to 
determine They remain, howevei ns logical possibilities 

The second case in which this organism was of apparent etiologic impor 
tance occurred on the service of Dr Walter B Stewart 

Case 2— E J, female 8 moathti old admitted May 10 1928 on the tenth dav of 
illness The attack began with vomiting (onco at onset) rhinitis and cough dry and 
unproductive Since the third day there was an increasing fever ranging from 103 to 
lOo There was drowsiness fretfulnras and rapid moaning respiration 

On admission the physical examination showed a well nourished child weighing IS 
pounds semi stuporous with Chejne Stokes respiration Except for tbo presence of fine 
ensp riles at the end of deep inspiration the lungs presented no significant findings 

The leucocyte count was 9 500 with 54 per cent polys and 40 per cent lyanphocytos 
R B C 3 200 000 Hb 04 per cent Lumbar puncture gave a clear fluid without increased 
pressure and a cell count of 3 per c mnu 

The provisional diagnosis was nente diffuse bronchopneumonia 

The temperature remained between IDS and 105 until the eighteenth day of the 
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illness when there was a temporarj drop to 101 6°, and when the patient left the hospital 
on the twenty first daj after her parents signed a release, it was stiU 102“ and 103° and 
did not finally heeome normal until the twenti sixth da\ of the illness 

By the twelfth daj of the illness the respirations had become normal, but peculiar 
attacks of hyperesthesia were noted, the slightest sound or movement proioking irregular 
jerkmgs of the head and extremities after which deep stupor occurred This was seen 
only on this daj 

At this time the spleen became definiteli palpable, the enlargement disappearing 
within a week 

A radiogram of the chest on admission was reported as follows In the left chest, 
about the leiel of the second rib, there is a small area of increased density, hardly dense 

enough to be pneumonia The remainder of the lungs is comparatively clear 

One week later a further report was made The hiliim on both sides shows considerable 
glandular h 3 perplasia, and there is an area of density extending from the upper part of the 
root of the right lung, nodular m character, which is the result of infection of some sort 
The appearance of the cheat docs not suggest mdiarj tuberculosis 

The stools, at first, wore watery, jcllow, frequent, and contained mucus 

On the fourteenth day numerous small dull red macules resembbng rose spots in 

appearance and charaeteiistics appeared on the trunk aJnd buttocks, persisting for two 
days The throat at this time showed a small, oval, punched out ulcer on the left side of 
the palate 

There was a persistent leueopema (7,000 to 8,CO0) with a lymphocyte count from 
35 per cent to 50 per cent 

Agglutination tests were negative for B typhosus, B p iratyphosus, A and B 
paratj’phosus B , and feces cultuies showed no pathogens 

From the fourteenth to the sixteenth daj there was incieasmg difficulty in swallowing, 
ind at this time signs of meningeal irritation, rigidity of the neck and body, became in 
ereasmglv prominent, a true opisthotonus occurring on the seventeenth daj, with, however, 
alternating periods of relaxation 

During this period, tremois, hvperesthesia, internal strabismus, ind incomplete ptosis 
of the left eyebd were all noted Lumbar puncture, liowever, showed 38 cells per c mm 
as the only ahnormabtj 

At this time a consultant made a di iguosis of disseminated tuberculosis with early 
menmgeal involvement There was, however, no historj of exposure and tuberculin tests 
were negative 

The true diagnosis was revealed bj a blood culture taken on the sixteenth day 
which showed numerous colonies of a gram negative bacillus later identified as E bentolensis 
Later in the illness (twentieth daj ) numerous small pustules appeared on the bbdy from 
which Btaphxlococcus aureus was recoicied Alter a stormj tussle with the furunculosis 
the patient made a rapid and complete lecoverj 

The Btnking feature of the ciso was the sinnlaiatj in manj lespects of the cbnical 
picture to that seen in typhoid fever 



THE NATURE OP THE DEPRESSOR SUBSTANCE IN HEPATIC 
EXTRACT* 


By Alfred Gobrnek jM D and Prank h M D , Brookl\n, N Y 


C^YBRAL years ago our attention was attiacted to Jlajoi's woik’ on Iner 
^ depressant substance With the idea of ascertaining sometlimg about the 
cbemical nature of tins mateiial, we undertoolv the follo’R'ing work A liver 
extract was prepaied as follows Fresh lamb s Ji\er was passed through a 
meat choppei and then ground still fuithcr with fine sea sand To this mix 
ture was added physiologic salt solution and toluol as a preser\ati\c The 
mass waB allowed to stand at room temperature for twentj foui hours, and 
then strained and mixed with an equal volume of 95 per cent alcohol This 
alcoholic mixture was filtered thiough papei after fort\ eight hours To the 
clear %eUou filtrate enough alcohol nas idded to give a conceutiation of 75 
per cent After one half hour the mixture nas filtered, giving a clear yellow 
filtrate Afore alcohol was added until a concentrition of 80 per cent was 
obtained A precipitate formed in the 80 pei cent alcoholic extract which was 
removed by filtration Some of tins precipitate was dissolved m distilled 
water and on testing ga^c i slight biuret reaction The 80 per cent alcoholic 
filtrate was then made up to au alcoholic concentration of 90 pei tent and the 
precipitate removed b\ filtration The following tests utie made on this 
precipitate 


Hopkins Cole 0 

Moliach f 

Biuret 0 

MiHon s 0 

‘'Cnnthoproteic 0 

Phosphorus + + + + 

Sulphnr + 

Cholesterol 0 


Febliog^s f 

Bcnefljct FehUng + 

Chlorides 0 

Uric acid 0 

Urea 0 

Bile acids D 

Bdc pigments 0 

Choline 0 


Some of the SO per cent filtrate was evaporated to drjness A brown gUa 
teamg residue mas obtained winch was casih soluble in natei and gave the 


following tests 

Lassaigne^s method for nitrogen 0 

Iron 0 

Biuret 0 

MiUon'a 0 

Xanthoproteic 0 

Hopkins Cole 0 


Prom the Department of Biological Chemhtr) The Long leland College Hospital 
Recched for publication October *4 IS 8 
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It was distinctly positne for Mohsch, leduced Pehlmg’s solution well 
before and after hydrolysis but apparent^ to a greater extent after hydrolj'sis 
It chaiied with concentrated sulphuiie acid on heating 

The 90 per cent alcoholic precipitate was dissolved in ivatei and enough 
95 per cent alcohol added to give a eoncenti ation of 50 pei cent No precipi- 
tate 01 tuibidity was noticed An equal volume of acetone was added and the 
mixtuie alloived to stand overnight at loom tempeiatuie The next morning 
the supernatant liquid wms clear and the bottom of the flask showed a deposit 
of fine ciystals Some of these weie dried at room temperature and then dis- 
solved in 5 c c distilled watei One c c of this solution injected intravenously 
into a cat reduced the noimal piessiue to zeio The animal died within two 
minutes aftei being injected Theie iveie no convulsions, just two or three 
deep respiiations 

This piecipitate gave a negative test foi bile salts but extiemely good 
fusion and ammonium moljbdate tests for phosphoius Quantitative deter- 
mination of some of the dried ciystals showed 51 35 per cent of PoOj Some of 
the puiified crystals showed 98 8 pei cent 

A second batch of liver extiaet was then piepaied and the acetone precipi- 
tate consistmg of fine crystals w as diied and used in our subsequent experi- 
ments These crystals before puiification showed KHjPO^ content of 39 17 pei 
cent Of this precipitate 0 571 gm coiiesponding to 0 224 gm of BDEoPO.! was 
dissolved mice watei and a cat weighing 3640 gm -was injected with 0 25 
cc of this solution The pressuie diopped fiom a noimal of 174 mm to 92 
mm A second injection of 0 25 c c ivas given aftei the piessure returned to 
nonnal and once moie the piessure dropped fiom 174 to 107 mm A second 
cat weighing 2050 gm was then injected with 0 25 c c of a solution of pure 
KHjPO^ (0 2 gm mice of water) The normal pressuie diopped from 172 
to 92 mm When the pressuie had returned to noimal, a second injection of 
0 5 c c wms given and the piessuie dropped from 172 to 86 mm 

At this stage of our woik it was considered advisable to analyze seveial 
liver depressant substances leceutly placed upon the maiket by w^ell-known 
firms designated as “A” and ‘‘B ” Firm “A” prepai ation (a solution) 
showed the piesence of appi oximately 1 pei cent KHoPOj Firm “B” piepa- 
ration gave 2 3 pei cent KHjPO^ Tliiee solutions repiesentmg “A,” “B,” 
and oui own liver extiact were made up to an equivalent strength on a basis 
of KH 2 PO 4 content and all three solutions dialyzed thiough collodion sacks 
until we failed to get tests for phosphates m the diffusates The contents of 
each sack were then eoncenti ated on a water-bath to an equivalent amount 
and blood pressure determinations weie lun on cats with these solutions 
None of the solutions showed any depiessing effect on the normal pressure 
The respective diffusates weie then concentrated on a water-bath to dry- 
ness, and the residue dissolved m distilled water Blood pressuie determina- 
tions weie then made on animals with these solutions and maiked depression 
noted, as shown m our table 

"We then used a solution of NaHoPO^ equivalent in strength to the potas- 
sium phosphate which we had been usmg m oui pievious expeiiments "We 
found that this solution did not depress the normal blood piessure of cats It 
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occurred to us that the potassium ion might be lespousible for the drop m 
pressure Acoordinglj solutions of KCl equivalent lu stiength to the potas 
Slum in our phosphate solutions weie tiied out ivith a mailced reduction in 
pressure In the following table will be found a sumunij of our most impor 
tant data Some expeiiments weie run on animals whose pressiiie had been 
laised with guanidine solutions pievioush administered, but the outcome of 
these lias essentiallj the same We also obseived as did Major' that eompara 
tively large doses were ueeessaij to loner the normal piessure of the animals, 
this being tiue of our inci extract nifli a known potassium phosphate content 
as well as in the case of the pure potassium salt solutions 


ORApn 

NO 

BLOOD PPE6SURE 
AT START 

Mir 

DEPRESSION 
^£\XIMUlt IN 

MM 

SOLLTION LSED JN 

cc 

&EMAEC6 

21 

106 

106 

ice our own iirer extract 

Death of nnimal m - 
mm 

22 

196 

12 

0 5 c c our extract 


23 

196 

146 

1 c c our extract 

Death of animal soon 
after 

34 

174 

82 

0 25 c c our extract 

Pressure returned to 
normal 

35 

174 

67 

0 25 ec our extract 

Animal surrired 

36 

lf2 

so 

0 25 c c mono potass 
phosphate 

Pressure tetumed to 
normal 

37 

17- 

80 

0 5 c c as in Ivo 36 

Pressure returned to 
normal 

45 

181 

0 

1 cc of Firm * concen 

trate m sack after dialysis 
1 cc of Finn ‘B” concen 
trato in sack after dialysis 


46 

481 

0 


47 

181 

0 

let of oor concentrate in 
sack 


51 

1C8 

32 

Oo ct *‘A diffusat© con 
centrate 

Eetumed to normal 

52 

168 

25 

cc B" diffusate coa 
centrate 

Beturned to normal 

53 

168 

36 

0 .> c c our diffusate concen 
Iratt 

Eetumed to normal 

62 

185 


0 5 c c mono sodium phos 
phate 

lee mono sodium phosphate 


63 

185 

0 


66 

178 

21 

05 cc KCl 

Eetumed to normal 

cr 

178 

32 

Ice KCl 

Eetumed to normal 


Animals of nearly the same r-clght were used In the experiments 


CON CH7SIO^ 

As a result o£ our investigations on liter extract we Iseliete that the 
depressor substance is monopotassium dihydrogen phosphate with possiblj 
traces of other potassium salts aiding this action It would also seem that the 
potassium ion is the active depressor agent since other phosphates fail to cause 
depression and other potassium salts react positnelj 
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1 Major, E. n The Action of Hepatic Extract in Hjp^rtenaion, J A M A 87 311 
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THE ALLEGED SYNERGISM OP MAGNESIUM SULPHATE 
AND MORPHINE 

Present Status op the Controversy 
Bt Harry Beckman,* M D , ALlwaukee, Wis 


WATHMEY’S recent discussion of the alleged synergism of magnesium 

sulphate and moiphine^ provokes this present reply I shall employ the 
following topic heads (1) Definition of Synergism, (2) Prediction of Syner 
gism, (3) Animal Expeiimentation, (4) Clinical Studies, (5) Summary 

DEFINITION OP SYNERGISM 

Syneigism is the augmentation of the action of one drug hj another, the 
lattei diug to be placed in contact with the oiganism before oi during the 
apphcation of the drug whose action is augmented Such a definition has 
formed the basis of all the pharmacologic investigations of syneigism, but 
Gwathmey, who has been wiiting on the subject for a good many years, has 
nevei accepted it In his lecent paper, just cited, he writes “By synergism 
(a Greek dernative meaning ‘working together with’) is meant the recipiocal 
augmentation of the action of one diug by that of another ’’ This is exactly 
what syneigism is not Augmentation takes place, of couise, but not ueces 
saiily reciprocal augmentation In my own laboratory, as doubtless in that 
of any class A medical school, the students each year delight in the spectacular 
demonstration that magnesium sulphate will synergize uiethan, but that the 
reverse is not true , i e , urethan will not synergize magnesium sulphate 

PREDICTION OF SYNERGISM 

Gwatlimev ueithei in his oiigmal pionouncements on the subject of the 
alleged syneigism of magnesium sulphate and morphine” nor in the latei ap- 
plications of this synergism which he has proposed^ has brought foith any 
animal or human expeiimental work that proves oi even strongly mdicates 
the admissibility of the contention Therefore, granting that he has at aU 
times remembeied that addition and synergism must not be confused the one 
with the othei, it can only be assumed that he still believes this particulai 
synergism must take place because of the essential nature of the substances, 
1 e , the one (magnesium sulphate) an indiffeient narcotic, the other (mor- 
phine) an alkaloidal naicotic That such predictions cannot be made, and 
that only actual experimental studies can be accepted as havmg any scientific 
value, was shown in my leview^ of the literature that appeared during the 
controversy waged on this point in 1910 to 1915 by Burgl‘d and his opponents 
Space does not permit le-piesentation of this mass of conclusive evidence 

•Professor of Pharmacology School of Medicine Marquette University Milwaukee Wls. 
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ANIIIAL EjaPERIMELTATlON 

I shall discuss here the work of the thiee im estigators who have studied 
this subject in the laboraton Issckntr, Gwathmej and Beckmau The studies 
of Issekutz and mjself will he piesented onli lu suuiuiai*j, because of their 
exhaustive nature , Gwathmej ’s contribution can easilj be presented i» ioto 

(1) IsseKiitz — ^In 1915 lasekuta® studied the eftects of magnesium sulphate 
on rabbits m the hope of finding some way of increasing its safe lange of sedation 
in the treatment of tetanus He combined it mth othei drugs and presented 
thoroughly convincing experimental eiidcnee of the following When mag 
nesium sulphate is combined mth scopolamine theio is a true potentiation 
of the action, when it is combined ivitli chloral hjdiatc, parildehjde, hedonal, 
or phenobarbital (luminal) the sum total effect is onlj addition, and there can 
be no question of synergism, and iihtn it is combined mth morphine, not onh 
docs potcntiatiou (sj uergism) not take place, but also tlic combination is more 
toxic than either the magnesium sulphite oi the morphine alone 

In 1921 when Qwathmey made his oiiginal proiiounceracut legaidiug the 
synergism of magnesium sulphate and moiphinc,’ he seems to have been uu 
familiar with this work of Issekutz, for be wrote A staich of the literature 
does not give a single refeienee to the use of magnesium sulphate with raor 
jihine for analgesic purposes ’ Nor has he vet taken cognizance of the in 
vestigabons of the Austrian pharmacologist though I brought the work to 
his attention in 1925 ‘ and Hatchei reminded him ot it again in 1927 ' 

(2) Gwathmey — Gwatlimev states that the combination of magnesium 
sulphate and morphine was first suggested to him bj Fellini, and from the 
work they performed together he offers the following ns his sole evpeiimenta! 
evidence of the oeourrenoe of the alleged synergism ' 

“A sufficient number ot animal expeiimcnts was conducted to piove that 
one eighth gram of morphine m 2 c c of a 25 pci cent solution of chemicallv 
pure and stenlized magnesium sulphate given hj poderimcally and repeated 
twice at half hour intervals aualgized an animal sufficientlv for the full force 
of an arterj clamp to be placed luvwheie on the slan without being noticed 
by the subject The conti oiled animal with the same dosage of morphine 
given 111 plain water hj podermicallj , was not aualgized to anj thing like this 
degree ” 

That is all The size of the animals used is not mentioned, nor is the 
number of experiments performed stated Also to accept the mere state 
meat that dogs given morphine alone were ‘ not analgircd to anytlung like 
this degree” as one havmg anv scientific value whatever is impossible, espc 
cially as it is well known that dogs become markedly insensitive to pinching 
on even very small doses of morphine though thev will at the same time 
resist cutting and also show signs of heightened activity of the more super 
ficial reflexes, such as to light and sound Vnimal expeiimints of this sort 
are utterly without value 

(3) Beclman — Several vears ago, while studjing ctlici-oil anesthesia in 
the laboraton , I undertook to reduce the amount of ether employed by avail 
ing mvself of the depression induced bv the parenteral mtrodiichon of mag 
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nesium sulphate Finding veij" eailj, howe%er, that the ether ivas already 
employed at its minimum eiiective dose oi nearlj' so, I then directed mj 
attention tO'U'ard a i eduction of the morphine Here again I employed mag- 
nesium sulphate, this time for the sjuergistic effect that it is alleged to have 
upon morphine Earlj failure to obtain evidence of the occurrence of this 
synergism, plus the paucity of liteiatuie upon the subject led to a thorough 
investigation The colonic anesthesia expeiimental aiiangement ivas well 
suited to the purpose, an aiiangement in which the coincident emplojment 
of morphine and ether-oil, in properly adjusted doses, always gave suigical 
anesthesia I therefore addiessed mvself to the task of deteimiuing the part 
played by each factor in bringing about this result, in order that I might 
definitely fix the amount of sedation accomplished bv the morphine This 
was necessaiy if I wished to observe any increase of sedation which might be due 
to the addition of magnesium sulphate, since itc aic unable 1o describe as 
synergism the effect induced by the addition of one ding to anothei unless we 
have fiist studied the effect of the original ding alone As a result of these 
initial experiments the amount of sedation alwav s accompbshed bj the morphine 
was very definitely determined, as shown in the following brief summary 

(1) When 1 ounce of a mixture of 75 per cent ether and 25 per cent 
olive oil per 20 pounds (9 kg ) bodv weight was introduced into the colon 
of dogs, one hour after the subcutaneous injection of 0 01 gm morphine sul- 
phate per kilo bodj' v\ eight, safe and satisfactoij surgical anesthesia was 
induced and maintained for a little more than one hour (the criteria for this 
state of anesthesia, emplojed in all cases, were described in the repoits) 

(2) When less than the above stated doses of either ether oil oi morphine 
sulphate or less than the abov e-stated time interval was employed, anesthesia 
was not induced even though the othei factors were at their efteetive points 

(3) The effective dose of moiphine was then fractionated, and it was shown 
that only beyond 0 0075 gm pei kilo did light anesthesia begin to appear, and 
that only when the full dose of 0 01 gm per kilo was employed did the lesultant 
anesthesia satisfy the criteria for the state employed throughout 

Thus it was shown that in a given experimental arrangement a given 
amount of morphine alwav s accomplished a certam amount of sedation, 
namely, that amount which was always sufScient to enable the ether to over- 
come the animal This was looked upon as establishing the definite sedative 
power of the morphine under these conditions and was therefore utilized as 
the basis of subsequent attempts to raise this power by the addition of mag- 
nesium sulphate The drugs were employed as follows in three series of 
experiments (a) Effective dose of morphine plus magnesium sulphate, ef- 
fective time interval less than effective dose of ether oil (b) Less than 
effective dose of morphine plus magnesium sulphate, effective tune interval, 
effective dose of ethei oil The dose of morphme was fraetionated here m 
exactly the same way as m the initial experiments in which the effective dose 
had been determined (c) Effective dose of morphine plus magnesium sul- 
phate, but the magnesium sulphate given one-half hour before the morphme, 
effective time mterval, effective dose of ether oil 
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In no anstanee was I able to obsonc an increase m the sedatne power 
of the morphine due to the emplojment of magnesium sulphate, le, m all 
cases anesthesia was induced only n hen all factors w ere adjusted as had been 
shown to be necessary in the initial studies in which magnesium sulphate had 
not been employed Also a peculiar reaction manifested bj the dogs enabled 
me quite unexpectedly to note that not onl\ was the sedative power of the 
morphine not raised hj the magnesium sulphate but also its analgesic power 
was likewise unaffected In the course of the studies 113 experiments were 
performed, emploj ing 51 animals Full accounts of the w ork u ere published” 
in due detail, together with the conclusion that the alleged sniergism does 
not occur in the dog 

As tlie result of Gwathmej s attack upon these findings I sought to 
clarify the matter be pointing out*’ that issue could he taken witli the work 
only (a) when it could be shown that exact!} similar int estigations had been 
made with eutirels different results or (b) avhen evidence is offered that the 
subject has been investigated upon animals using an entirely different ex 
peiimental arrangement, with interpretations at vanance with those I made 
upon my own experimental airangemcnt I further stated that, since the 
alleged synergism of magnesium sulphate and morphine was alone being con 
sidered, discussion of the relationship of magnesium sulphate with ether and 
procaine had nothing to do with the subject and, indeed, serv ed oulj to eon 
fuse the studies 

Gwathmej ’s leply to this is as follows* Beckman further states that 
issue can he taken with his work onlj when 'it can be shown that cxactlj 
similar investigations have been made with entirelj different results ’ I re 
fuse to do this as his experiments do not disprove the prolonged effect of 
morphine when magnesium sulphate is used instead of plain water Further 
animal experiments are not necessarj , as inj phj siciau can prove the sjnaer 
gism of magnesium sulphate with moiphmc bv alternating the sjneigist with 
water Beckman states that the sjneigism of magnesium sulphate 

with ether and procaine has no bcaimg on the subject Vf'ith this I do not 
agree Magnesium sulphate does potentiate the value of manj drugs and in 
different ways It is reasonable, therefore, to see that smoe it potentiates 
other drugs, all such experiments have a bcaiing on the synergism of the 
magnesium ion with morphine ” Ilia present position, then, so far as I am 
able to understand it, might be stated as follows (a) He now throws out 
aU of my work for the reason that it docs not deal with the length of time 
that moiphme is assumed to maintain contact with the tissues when it is 
given with magnesium sulphate, despite the fact that m his own experimental 
work (prcvionslj described m full m this present paper) he concerned him 
self soleh and entirely with the alleged abilitj of magnesium sulphate to 
raise tiie immediate analgesic power of the morphine, and also despite the 
fact that his previous objections to mj work have been put upon the ground 
that there was a disproportion between my magnesium sulphate and morphine 
doses (b) He savs that ammal experimentation is not neeessatj anywav, 
since anj practitioner can cssilj and simplj determine whether the effect 
produced is one of addition or of synergism bv injecting a patient witli mor 
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plune in ivatei and then again in magnesium sulphate solution (c) He states 
that this synergism can be assumed to take place because magnesium sulphate 
SAmergizes with a number of othei substances 

CLINICAL STUDIES 

I ha\e seveial times stated my reasons ±oi believing that none ot the 
published clinical studies of this subject indicate a synergistic eftect of mag- 
nesium sulphate upon morphine, a position ui which I am supported by 
Hatcher,® who in 1927 reviewed the matter for the Council on Pharmacy and 
Chemistry of the American Medical Association At this time, therefore, 1 
shall only consider Gwathmey ’s on n clinical pi oof, of n hich he has written^® 
“Satisfactory evidence is submitted to show that synergism between magnesium 
sulphate and morphme docs occur in man ” This evidence is submitted in the 
form of three tables Tables II and III comprise lists of cases in vhich the tune 
before postoperative sedative was shown to be longei rvhen moiTphine plus mag 
nesium sulphate vas used pieopeiatirelj than rvhen moiphine was used alone 
This IS certainly no evidence ot sjneigism Both expenmental and clinical liter- 
ature offer abundant proot that magnesium sulphate is a poiieiful sedative, which 
evidence I beliei e no one has ever sought to question But nothing is offered 
in connection with these two tables to show that the inciease in sedation wms 
not due to the simple additive eftect ot the two drugs Gwathmey’s thud 
table, which I present here as Table I, is deseiibed by him as “the first classic 
case in which the potentiation ot moi plune was establislied beyond all reason- 
able doubt ” 

Havmg had it pointed out to him" that tlie second longest period of relief 

Table I 

Case Illustrating Difpebence Between Magnesium Sulih\.tl \nt) Plus Witei When 

Used With Morphine (Gwathmev) 


BADLY lacerated WOUND OF LEG, GAS INFECTION, OPENED WIDE DECEMBER 1, GASTROCNEMIUS 

SEVERED 







Duration 

December 




Hours 

O 

1 

15 

A M 

Morphine, % , MgSO„ 2 cc, 2') per cent, quiet until 5 \ M 
Morphine, l^n, MgSO„ 2 cc, 25 per cent, no pain all dai 
The magnesium was now discontinued Morphine alone used 

594 


6 

15 

A M 

18 

O 

1 

30 

P 

Morphine, l^, pain in two hours 

2 


3 

25 

P M 

Morphine, !(, , pam at C 40 P M 

The magnesium was again added to the morphine 

394 


6 

oo 

p ir 

Morphine, Yg, MgSO,, 25 per cent, 2 c c , no pain till next daj 

23 

4 

7 

00 

P u 

Morphine, Yoj ^gSOj, 2 cc, 25 per cent, no pain till next 






A M 

17 

J 

10 

15 

A.ai 

Morphine, Yot ^gSO„ 3 cc, 25 per cent, quiet all dax 
MgSOj, 3 c c , very good night 

10 


8 

15 

P 51 

19 

G 

3 

50 

P 51 

MgSO,, 3 c c , 25 per cent, severe pain after three hours 

3 


6 

15 

P M 

Morphine, MgSO„ 2 cc, 25 per cent, yerhing of leg in 

two hours 

O 


9 

15 

P M 

Morphine, MgSO„ 2 cc, 2j per cent, quiet night 

19 


Tlie patient required one hypodermic of morphine, to %, 
and MgbO,, 2 c c , 25 per cent, each day after this until Dec 
13 Codeine and morphine alone did not gwe relief 




SrNERaiSSI OF 5tAO^BS^^M SOWHATE AND MORPHINE 


1055 


in tills ease nas experienced in one of the t«o instances only in wlncli mag 
nesinm sulphate ivas used alone Girathmei replies' ‘Pam -n-as seemingl) 
suppressed foi nineteen iioui"s in the same patient bj dec of magnesium 
sulphate alone, but this ivas subsequent to the previous injection of morphine 
iiid magnesium sulphate, and one has a light to Lonolude that a hang oier 
resulted This seems to be proa ed by the fact that with the next hypodermic 
of magnesium sulphate alone Sec of a 25 per cent solution, there nas severe 
pain after tin ee hours as ba this time all the morphme had disappeared from 
the system ” That is to say, the pai-liculai effect that followed the 8 15 p M 
injection of inagiiesmm sulphate alone on Dec 5 is to be attributed to ‘hang 
ovei” from the previous injcctiou ot morphme plus magnesium sulphate, but 
the good effects that followed the h 15 v M mjection on Dec 2, the 5 p ii 
injection on Dec 4, the 10 15 a ji injection on Dec 5 and the 9 15 p si injec 
tion oil Dee 6 arc not to be attiibuted to hingoiei, though fhei also fol 
lowed previous injeetioiis of the t« o dru„s in combination These particular 
effects are to he looked upon as due to smcigism' 

Furthermore, theie is direct evidence lu this table that m at least three 
instances the good results obtained b\ the combnied use of magnesium sul 
phate and morphine ate dirccth attributable to addition and to addition 
only — the eontentiou is supported hi (iHatlimei s onn testimony He has 
said' ‘Neither I noi any cue else at am time has hinted that smallei 
doses' of morphine could be used ‘to oieicomt the pam’ in the piesenoe oi 
magnesium sulphate lu any amount Wliat I said is thst it seems to act 
meehanically with morphine, holding it in contact 11101 the tissues longer than 
morphine can maintain such contact iloue ’ Hence as 1 haie distinotlv 
stated, the same amount of morphine must be used nith magnesium sulphate 
as with sterile water In other words one eighth gram of morphine is not 
converted into one sixth or one sixth into one fourth or one fourth into one 
half ’ Now I undemtand this statement to mean— and it is the only pos 
siblc meaning that it can have — that if an inadequate dose of raoiphine is 
giien to a patient le, a dose miieh smaller than iiould be given for the 
relief of sev ere pain, then no matfci hon much magnesium sulphate is given 
nith this luadcquate dose, the synergislic effect of the magnesium sulphate 
upon the moiphinc mil not be exhibited, loi the leasoii that the only effect 
that magnesium sulphate has upon moiphiiie is to hold it for a long time in 
contact with the tissues but not 111 any nay to raise either its sedative or 
analgesic powei Theieforc, in the cave under coiisideiatioa, synergism most 
certainly could not have occuried at the G 15 am injection on Dec 2, nor at 
the 5 P M mjeetion on Dec 4, noi at the 10 15 A M injection on Dec 5, for 
on all these occasions an entirely inadequate dose of morphine was used 
Yet excellent results follaned each of these three injections lesults wiuoh 
could only have been due to an adequate dose of magnesium siUphatc plus a 
small dose of morphine that is to sav, an additive effect solelv and entirelv 

SUMMABl 

1 tviathmev dots not define synergism in a viav that mil satisEv aiiv 
pharmacologist any v\ lure in the vioild 
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2 Synergism cannot be piedicted from the natuie of the substances used 
together, nor can it be presupposed to occur because of analogous synergisms , 
both which propositions Gwathmey refuses to accept 

3 Issekutz showed that the alleged synergism does not occur in rabbits, 
and Beckman that it does not occui in dogs Gwathmey ’s own experimental 
woik has been shown to be entirely inadequate, but he refuses to perform 
any experiments in the attempt to overthrow the findings of Issekutz and 
Beckman, instead, he states that animal experimentation is not necessarj, 
and that any physician so minded can easily piove this syneigism for himself 

4 All the clinical woik that has been cited by Gwathmey and others has 
been shown in the reviews of Hatcher and Beckman to prove nothing with 
regard to the occurrence of this syneigism in man 

5 In the laboratoiy the alleged synergism can be pioved to occui onlj 
Avhen it can be shown that (a) exactly similar investigations to those of 
Beckman have been made vith entirety different lesults, or (b) an equallj 
adequate but different expeiimental airangement from that used by Beckman 
has been used with entirety diffeient results 

6 In the clime the alleged syneigism can be pioved to occui only when 
it can be shoivn that the good lesult following the coincident use of the two 
drugs IS not due to simple addition of their separate effects 
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COJIPABATIVE INHIBITING EFFECT OF GENTIAN VIOLET AND 
MERCUEOCHROME ON THE GROWTH OP CERTAIN FUNGI* 


Bt Esther W Steasn, Ph D , and Allen E Steabn, Ph D , Coldubia, Mo 


■p’ ARLIEB studies’ on the comparative inhibiting eSect o£ gentian violet and 
•*— ' mercurochrome on bacterial growth in \itro elicited some very striking 
results It is weU established that basic dyes are increasingly effective as 
inhibiting agents as the Ph of the medium is inci eased, and that aeid dies 
show an opposite tendencj i e , at higher Ph i alues their effectii eness is less 
Gentian violet is a basic dye, while tl|e dje from which mercurochrome is 
prepared is an acid dye Thus it was found that at blood Ph gentian violet 
was exerting a maximal effect while mercurochrome was less effective than 
in more acid solutions Table I will illustrate the marked differences in the 
limiting effeotii e dilutions of the two at Ph 7 4 The results are given for 
growth after a ninety six hour incubation period 


Tabos I 


OROAKTSM 

UMITINO EPPECnVE DILUTIOS 

ZATIO 


Oentun 'Violet 

Mcrcurochromo 


B coll 

50 000 

1500 

33 

B dyBeiitenae (Shiga) 

200 000 

5,000 

40 

B diphtheriae 

400 000 

5 000 

80 

Stapbjloeoceus aareus 

1 000,000 

5 000 

200 


Later it was slioiiu that certain fungi nere markedly sensitise to basic 
dj es, and the question arose whether a similar difference in senqitii itj to the 
above tiio inhibitmg agents would be exlubited bj the moie complex fungi 
In order to determine this, a Blastomyces, two Oidn and three Hyphomi cetes 
were cultured in media containmg gentian violet and mercurochrome The 
following cultures, used in the experiments descnbed below, were obtained 
from Dr M P Moon 
Blastomyces 

Oidimn mycosum {isolated from an infected hand) 

Oidium albicans (isolated from an infected tongue) 

Trichophyton rosaccum 
Trichophyton granitlosiim 

Schorian sehoenUtim (Am Type Culture Collection, H 641) 

They n ere first sabeuUared m 1 per cent sugar brotk and then transferred 
to nutnent bouillon and agar slants Since piaetically all of the cultures used 
appear to grow readily in a slightly acid nutrient bouillon after repeated trans 
fers and since they seem to grow readily through only a bmitcd Ph range, 

•From the Department of Medical Bactertolojr} and Prc\cntUe Metllclnc and tl>c Depart 
ment of Ph>-slcal Chemistry Unl\ersltj of MlsaonrL 
Recehed for puWfcatlon January 29 9 
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results are given £oi giowth at only one Pn, vlncli uas near the optimum in 
most cases 

Nutiient bouillon containing Aarv’ing amounts ol gentian violet or mer- 
cuiochiome and adjusted in leaction by a phosphate mixture in an amount 
so that the total phosphate coucentialion u ns JI /15 v as inoculated i\ith a loop 
ful of a bouillon cultuio In case the fnngus gicii in mass it uns shaken and 
macerated with a steel needle Since it was unusualh difficult to insure am- 
thing like equal amounts of inoculum, an unusuallj laigi mimbei of senes had 
to be run and the lesults homologi/cd, thus dineiing fioni the losults obtained 
in studying bactciia, 1111010 not onh complete sines but also giadations in 
growth uithin a single senes iieic constanth checked 

Tables II to YII giic the lesults Data aie also included shoning the 
limiting inhibiting dilutions ol acid luchsin This peimits one, bi comparison, 
to note the added inhibiting eilcct caused bi intioducing meicmi into the 
acid dye molecule as i\as done 111 the case of mcicurochiome The results are 
given foi giowth (+) aftci incubation penods of two tom and eight dais 
respectively 


TABcr II 
BcASTomcrs 


GENTIAN 110LET 

WBM 

n 


mm 


vciorucnsiN 

P.I 

DiLtraos 

heh 

m 




DILUTION 

64 

1 500,000 

- 

- 

1 5,000 

— 

— 

1 

2" 

- 

1 1,000,000 



1 10,000 



1 

50 

+ 


+ 

- 


+ 




+ 


+ 

+ 


+ 

+ 



+ 

1 1,600,000 


- 

1 20,000 

+ 


1 

100 

+ 


+ 

+ 


+ 

+ 





+ 

+ 


+ 

+ 



+ 




Tadlf III 









TKICnol 1I1TON POSICIUM 





GENTIAN VIOLET 

p„ 


MFRCDKOOnnOME 

P.r 


\CID FUenSIN 

Pn 

DILUTION 

64 


DILUTION 

64 

0 b 

DILUTION 

64 

1 4,000,000 


- 

1 5,000 

- 

- 

1 

jj 

- 






- 



— 

1 8,000,000 


— 

1 10,000 



1 

30 



- 

- 






-t 



- 


- 

+ 



+ 

1 9,000,000 

+ 

- 

1 20,000 


+ 

1 

100 

+ 


+ 

+ 


+ 




+ 


+ 

+ 


+ 

+ 



+ 


The data m these tables bung out the tact that the higher sensitivity to 
the basic dye gentian violet on the pait oi the fungi, compaied uith that of 
bacteria uudei like conditions, is not necessanli explained by assuming that 
tungi aie by nature moie sensitive to dies in gencial This is indicated bv 
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Table I\ 


Acboeiov Schorl leinii 


GENTIAN VIOLET 

Pm 

ilEEOUBOCHROME 

Ph 


DILUTION 

64 

68 

DILUTION 

64 

68 

1 8 000,000 

- 


1 

10 OQO 

~ 

- 

1 10 000,000 

- 

- 

1 

20 000 

- 

- 


+ 

-? 




- 

- 

1 20 000,000 

-? 

+ 

1 

40 000 

_ 

_ 


+ 

+ 




- 

- 


+ 

4 




4 


1 30,000,000 

+ 

i 

i 

80 000 




+ 

+ 




~ 

~ 


+ 

+ 




4 

4 




1 

160 000 

f 

4 







4 

4 







4 

+ 



Table \ 








Ororou Mtcosuji 





GEN^'^^ VIOLET 

Pn 

■«5!?RTT?T*T»Vsi-?*^W51 

Pn 



pi< 

DIMTION 

G4 68 

DiLimov 


64 

68 

DILUTION 

64 

1 10 000 000 

“ — 

1 20 000 


“ 

- 

1 25 

4 

4 

1 20 000 000 


1 40 000 


-t 

4 

1 GO 

+ 


- 




+ 


4 


+■ 4- 



+ 

+ 


4 

1 30 000 000 

+ + 

1 60 000 


+ 

4 

1 iOO 

4 


+ + 



4- 

4 


4 


+ + 



4- 

4 


4 



Table TI 








OiDioai Albicans 





OEVTIAN \10LET 

Pjt 

SIEBCUBDCOBOIIE 

Ph 


ACID rucnsiN 

Pa 

DILUTION 

64 66 

DILUTIOM 


64 

68 

DILUnOV 

64 

1 7G0 000 

- 

1 10000 


"* 


1 2S 


1 1 000 000 

+ 

1 20 000 




1 uO 

4 


+ + 



- 

~ 




+ + 



4- 




1 1 GOO 000 

+ + 

1 40000 



- 

1 100 

X 


+ + 



~ 

- 


X 


4- + 



A 

X 


4 



1 80 000 


_ 

X 








X 







■f 






I 160,000 


4 

4 







+ 










4 
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comparative data contained in Table VIII, Mbicli sliows that there is no corre- 
sponding inciease in sensitivity toward the acid djc acid fuchsin Indeed, if 
anything, there seems to be a decrease m sensitnitv touaid this latter dje 
Wheie the acid dye contains meicniy, as in the case of mcrcurochromc, fungi 
seem somewhat moie sensitive to it than aic bacteiia, and this seems an effect 
due to the meicuiv 

Table VII 


TRicnoinvTON Gn\Ncix)SUA[ 



MFECUROCIIPOMr 

Pir 

ACID FUCUSIN Pn 


DILliTION 

1)4 OS 

DILUTIOV 

. 04 

1 250,000 

1 5,000 

- 

1 

25 

X 

+ 

1 500,000 

1 10 000 


1 

50 

+ 

+ + 


4- 



T 

+ -■ 





T 

1 750,000 4 J 

1 20,000 

J A. 

1 

100 

X 

-1 


A. a. 



+ 

+ 4 


+ 4- 



+ 

Table IX gnes a lesuint 

of lesults As in 

the case of bacteria, it is seen 

that for in vitio woik the ordinal} basic d^e g 

entian Molet is distinctly more 

effective in inhibiting fungus growth than is mcicuiochrome Undci 

the con- 

ditions obtaining in the picsent experiments. 

the ratio of effcctneness, as 

shown by limiting dilutions, laiies with the oiganisni fiom 50 to 

as 

much os 

500 times 







Taole VIU 






gentian viollt 

Mini UROCIlKOMl 

\CID FUCIISIN 

ORQAMSM 

DILUTION’ 

DILUTION 

DILUTION 


JSactena at P„ G S 





B coll (gram nog ) 

1 20,000 

1 

2,500 


1 75 

Staphylococcus aureus 






(gram pos ) 

1 2,000,000 

1 

10,000 




Funai at P„ C 4 





Blastomjces (gram nog) 

1 500,000 

1 

5,000 

1 

25 

Oidium mj cosum 

1 10,000,000 

1 

20,000 

1 

<25 

Trichophyton rosaeeum 

1 4,000,000 

1 

10,000 

1 

25 


Table IX 





Limiting Dilutions at P,, 64 ixib tiil Various Organisms 



OEGANISM 

GENTIAN VIOLET 

MERCUnOCUROME 




DILUTION 

DILUTION 



Oidium mycosum 

1 10,000,000 

1 

20,000 


500 

Oidium albicans 

1 750,000 

1 

10,000 


75 

Blastomyces 

1 500,000 

1 

5,000 


100 

Trichophyton rosaeeum 

1 4,000,000 

1 

10,000 


400 

Trichophyton granulosum 

1 250,000 

1 

5^000 


50 

Achorion schoenleinu 

1 8,000,000 

1 

20,000 


400 
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STUDIES OP SEDBIENTATION OF ERYTIIROCITES' 


Henuv F Hunt MD, Rochester, JIinnesotv 
Fellow in Pathology The Mayo FoundaUoi\ 


IN A PREVIOUS aitide ou this subject it vas mentioned that although 
man> theories had been advanced with regard to the etiologic factors in 
sedimentation of blood none had been generally accepted In view of this 
I investigated certain cases and attempted to correlate the possible etiologic 
factois with the clinical data 

That the plasma contains a substance whicli is responsible for the inci eased 
sedimentation of the eijthioejtes is the original hypothesis advanced bj 
Fahiaeus He believed tliat the incicased rate of sedimentation of ei’jthrocjdes 
was due to their mcicased agglutination, and that this agglutination was 
chiefly dependent on the properties of the plasma He concluded that the 
agglutinating capacity of the plasma was due to the protein fractions, albumin, 
globulin and fibrinogen He also obsened that solutions of different protein 
Inctions of the phsma difiei widely m agglutinating capacitv He said 
“Serum albumin aggregates the corpuscles to a very little extent, strong agglu 
tmation is produced bj the serum globulins Of the serum globuuns, fibrinogen 
IS by far the most active The strong agglutinating effect of fibrinogen is proved 
bj the fact that the agglutination is to a high degree reduced by defibrination 
of the blood 

Pfeiffci^® in his obseivations on the formation of the ‘ buff> coat ’ of the 
blood noted that the incicased sedimentation of the corpuscles was gentralh 
caused bj increased agglutination of the corpuscles He bebeved that an in 
cienscd fibiiuogen percentnge in the plasma might cause the corpuscles to 
congiegate moie rapidly and in this way further the agglutination Certain 
other investigators believe that the electrical charge of the erythrocytes exerts 
n significant influence on sedimentation 

I early obsened that by exchanging the cells and plasma of two samples 
of blood the cells of the blood in which sedimentation takes place slovily when 
traiisfeiied to the plasma of the blood in which sedimentation takes place 
rapidly, give practically the same result os the original cells in the httei ty^pe 
of blood If the cells of this blood were transferred to the plasma of the blood 
that settled slowly the result was almost the same as when the original cells 
weio m the plasma of tins blood (Table I) As this phenomenon occurred 
quite consistently in all samples of blood obtained from patients wlio were in 
compatible groups os detennmed by blood t^vping methods, it would seem that 
the substance that controls the sedimentation of the erythroev^tes is contained 
in the plasma 

Vbridgment of thesl<» submitted to the PncuUr of the Graduate School of the Unl\crsltr 
of llinnesota In partial fuIflUm nt of tb requirement* for the legree of llnster of *vclence In 
Pntholoej October 19 8 

necehed for publication October -9 19 S 
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Witli Fnhicieus tlicoi^ in mind, I earned out a uinnlici o£ expeumciits to 
deteimine if possible i\lietliei ,\ lelationslii]) cvistcd between the fibrinogen 
content of the blood expicssed as filnin, the sedimentation inde\ and the ebn- 
ical condition of the patient All the labolatol^ and clinical data ncre tabu- 
lated and obseiied In otliei nords nn pinposc was to eoiielatc anj infoma- 
tion obtained, eitlici clinicalh oi in the laboiaton, mill the sedimentation 
nidc\, I thus hoped to deteimine the faetoi oi factois that influence the sedi- 
mentation of en tliioci tes 

The specimens neie all obtained fiom amlnilaton patients nhosc blood 
Mas examined as a loutnie The method of collecting the specimen of blood 
and the technic of the sedimentation test -weic deMUibed in nu ])ie\ious aiticle 


Table I 

Mixmin 01 Pi ISM \ wa Cnis t i om Srowm Sittiing \nd Uninii Sfttiixg Blood 


riMf, noijRs 

Tcni s A* 

TOIFS B"* 

srTTii\o i 
BtOOB 

|rMlDL\ ‘sFTrLlSO 
[ Tiioon 

■■■iQQim 

0 nan n nan 

0 ona n 002 




0 '>na 0 aro 

0 012 0 012 




0 4in 0 440 

0 02a 0 ona 




0 4(ia 0 4Ga 

0 000 0 osa 




0 400 0 4sa 

0 012 0120 

HHilBBIIIlHi 



• Connln n oc of cells fioin tiowh settlinpr blood In 0 1 cc pln<ma from rapidl} 
sottltngr blood 


•• Contiln 0 1 cc odls fiom i ipidh >-(ttllii(. blood In 0" cc pi isina fioni slowh set- 
tling blood 


The method used foi dcteimining the hbiin content ol the blood is one pel 
fected bt Schultz, Nicholes and Schacfci 

In the 57 cases in uliieh fibiin deteiminatioiis ueic made, theic ueic 
fouiteen men and tiiice uomen mth sedimentation indexes mthni noimal hm 
Its (men 01 to 2 0 and uomen 11 to 3 4) In tins cionp the aacrage sedi- 


table n 


Norm \L Sidimfmitiox Ixdixis \xd ICopm u rinms Vcldis in a \nioLS Conditions 


TASL 

DIAGNOSIS 

AGE 

AND 

SEX 

FR^ TIIKO 

1 CiTlS, 
Mil LIONS 

IIEMO 
olobin, 
TFR CFNT 

SIDIMI N 
TATION 
INDEX 

UBRIN, 
MG I LF 

CFNT 

nrooD I 

SYS 

TOLIC 

RFSsirr 

DT\S 

TOLIC 

1 

Parkinson’s 8>ndromc 

ISIM 

5 02 

SJ 

2 4 

20G G 

12n 

so 

2 

Diabetes nicllitns 

a2M 

4 45 

75 

2 (» 

257 7 

136 

84 

3 

Normal 

40M 

4 81 

73 

1 12 

100 4 

110 

SO 

4 

Chronic nervous e\ 

3aM 

4 00 

S4 

1 7 

103 3 

140 

75 


hanstioii 








5 

Exoplitlnlmic goiter 

19M 

150 

77 

1 1 1 

231 1 

101 

70 

0 

Migraine 

32M 

4 80 

81 

mxm 

160 0 

125 

75 

7 

Psychoncurosis 

SOM 

4 06 

78 



120 

7S 

8 

Asthma 

37M 

4 20 

72 


235 5 

lib 

70 

9 

Sacroiliac strain 

12M 

175 

7b 

■IH 

100 0 

120 

ss 

10 

Migraine and chronic 

3SJiI 

4 50 

78 

1 7 

1000 

120 

00 


neri ous exhaustion 








11 

Chronic prostatitis 

40M 

4 85 

79 


lOS 3 

115 

85 

12 

Dementia praecos 

27M 

4 70 



US 0 

112 

76 

13 

Duodenal ulcer 

25M 



■H 

195 2 

108 

72 

14 

Keloid of chest avail 

30AI 

4 59 

H9 

0 9 


140 

74 

15 

Normal 

43P 

4 80 

Bfl 

a 0 

245 9 

no 

75 

16 

Septic tonsils 

47F 



a 4 

182 0 

142 

SS 

17 

Chronic myocarditis 

59P 

4 38 

1 71 

34 

200 6 

155 

85 






















STUDIES OF SEUniENTmOV OF ERITHKOCTTES 


1063 


mentnticm ladex foi men a\ 1 6 and the 'i\eiage fibim \alues neic 178 3 mg 
for each 100 cc of blood The average sedimentation index foi nomen nas 
3 2 and the aveiuge fibnn values 2314 mg foi each 100 oc of blood The 
average hemoglobin foi the men with nonnal sedimentation index values was 
77 per cent on the Daie hcmoglobinometei, and the avenge endhiocvte count 
was 4,655,000 The aveiogc hcmOc.lobin for the women with noinnl scdimcnta 
tion index values was 75 pei cent on the Daic hcmoglobinometei ind the avei 
age ei’j throevTe count v\as 4 590 000 The blood picssure of these patients was 
normal None of the women in the gioup was mcnstniating 

In all of the cases tabulated in Table II the sedimentation indexes and 
the fibim value wcic noimal Since the normal fibiin value cannot be fixed 
arbitranlj I illovvcd some vanation cither above oi below the aveiage fibrin 
values found The paiallchsm between the meiensc in fibrin and the luciensc 
in the sedimentation index is sliown in Fig 1 

The sedimentation index was determined on 557 specimens of blood ob 
tamed from patients as a loutiiic during then examination and nothing was 
known concerning them e\ce])t the name and reg^-tr ton number In this 



SedimentAtion index 

rig 1 — The relaUon between the fibrin content of the bloofi and the sedimentation Index 

group of mixed cases no attempt w is inide to con elate the lesuUs obtained in 
any one case with anothci In f'U-t the histones weic not examined for sev 
eial months aftci the fibrin md sediment'ition index deteiminations wcic made 
Gram ^ m his extensive studv of the fibnn coutout of the blood plnsraa 
m healtli and disease gives the nonnal values as maximal 3G0 minimal 200 
and aveiage 270 loi men and maximal 380 minimal 210 ind avenge 290 
foi women 

Foster lu a senes of 42 det ennin itions found the avenge blood filnm foi 
normal men to be 163 mg for each 100 c c of blood and for normal w omen 
179 mg Variations above or below these figures mnv be said to bo withm 
normal limits The avenge plasma fibnn foi noimnl men was 332 mg foi 
each 100 cc and foi nonnal women 344 mg Vniialions of 50 mg d>ovc oi 
below these figuies aie piobablv withm iiomnl limits 

That the fibnn content of the blood is incieased in a ftw phvMolo^ic ton 
ditions and in many pathologic conditions has been cstabhslied 

piiYsioLooic niPErrxosDj 

Lewmski Kiosing and Landsberg found that tlic phsma ol i progumt 
woman is 45, 100, and 20 per cent respectivoh iiehcr m fibrin tinn that of 
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a nonpregnant noman Dc Lee l)elie\es that tlie incicase of fibiin ib pioh 
ably a conservatne aet of natnic to picvcnt dangeious loss of blood during 
labor He stated that the amount of fibiin maA be inci eased by one-third 
Fahiaeus found that diuing piegnanc\ the “suspension stabihtj ” of the 
blood is almost alna^s gieath leduced, this, accoiding to his theorj’, means 
an mciease in the fibrin content of the blood 

Giain-- obseivcd that in the beginning of noimal piegnancj tlicre is a 
tendency to hvpeiinosis, but that it docs not alnaAs exceed the uppei limit of 
noimal befoie the fifth oi sixtli month 

Fostci found the aieiage blood fibiin of picgnant nomcn to be 273 mg 
foi each 100 cc and the aieragc plasma fibiin 415 mg foi each 100 cc He 
belieies that these figuics aie probablv applicable onlj foi the later months 
of pregnancy 

Chandlei, in a sciics of duplicate dctciminations, noted a fairlj consistent 
mciease in the fibiin lalucs, paiticulailj in the later months of pregnancy 
MaiiA iincstigatois Inuc studied the changes pioduccd m the blood pic- 
ture bA menstiTiation, but onh a few ha\e imcstigatcd the fibrin content of 
the blood in relation to nicnsti nation 

The fibrin content of the blood has been found to be increased in the 
new'boin and in the aged 


PATHOLOGIC HXPIRINO'IIS 

Fibrin lalues in pathologic conditions liaic been subiectcd to extensive 
investigation Although laiious methods haic been dcMsed and used in the 
determination of fibrin, the icsults haic been faiih constant 

According to Hallibuiton, Lachschcwitz, Bciggiiin and Doclicz, tlie fibrin 
has been found to be incicascd in mam infectious diseases, such as pneumonia, 
pulmonary tuberculosis, plcuiitis, peritonitis, acute rheumatic fe\ci, cnsipelas 
and scarlatina 

Pfeiffer^^ was the first to icpoit an c\tensi\c sciics of cases in which the 
content of fibrin of the blood in disease had been estimated In general he 
found an increase of the fibnn of the blood in the piesence of diseases wliicli 
are accompanied bj leucocAtosis (pneumonia, scarlet fc\ci, eiisipelas, and acute 
rheumatic fever) , but in leucemia the fibrin content of the blood ivas normal 
In diseases ivithout leucocytosis (tAphoid fc\er, nephritis and malaria) the con- 
tent of fibrin Avas noimal 

Kollmann found an increase in the fibiin of the blood of patients suffer- 
ing from eclampsia, this was not substantiated bj Lcwinski 

Because of the poor coagulation of Iciicemic blood it AAOiild naturally be 
supposed that fibrin is deficient Some imcstigatois haAC found deficiencA' in 
fibrin and others haAe found an increase PfcifLei" found the amount of fibini 
to be nearly normal Erben found a normal amount of fibrin in the blood in 
three cases of myelogenous leucemia and in one case of Ijnnphatic leucemia 
According to present InioAA ledge, the failure of leucemic blood to clot cannot 
be attributed to the decrease nr fibrin 

In chlorotic blood, Eiben’s analjsis shoAAcd that the total amount of pro 
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teiii IS deeieased, chiefl> because of the deficiencj of hemoglobin the lehitioii 
of seiura albumin is unchanged, and the pioportioii of hbiin is increased 

Following se\eic hemoiThage Drinkei and Hun\itz noted a decrease in 
the fibrin, while in aplastic anemia * the amount was normal In pernicious 
anemia, according to Wells,®* the fibim is decreased in total amount, but is 
ielati\ely normal as corapaied AMth the total piotcins In legard to hemophilia 
Wells ® stated **Smce bleeding is iiormallj stopiicd piincipall} bj coagula 
tion a deficiencj in fibiin or its antecedents might be expected, but most studies 
on this point have shown a normal amount of fibiinogen m the blood of 
hemophiliacs ” 

The most extensive senes of fibrin dcteiminations m health and disease 
published thus far is that of Gram * His figures for the normal fibiin values 
have been quoted previously He found the fibrin content of the plasma to ho 
increased in almost all infectious diseases, in caicmoma, nephritis, p^egnanc^ 
poljarthntis and aftei injections of sterile milk A low percentage of fibrin 
111 plasma is found only in certain fi^ies of severe degeneiation of the Inei 
Glam found fibrin deficiency in four of a senes of 23 cases of peniicious 
anemia, lu the others the fihnii values were within normal braits In simple 
anemia the percentage of fibiin in plasma was nomal, although the peicentage 
for each 100 cc of blood was high In poljcythemia \era the percentage of 
fibrin m plasma also aaned within normal limits while the peicentage of 
fibnn in blood was low Prom the results obsened in anemia and polycythemia 
a era he concluded that the percentage of fibrin in plasma is the value which 
lemams fairly constant when the cell volume is altered In leucemia, espe 
cially m the mjeloid type, and in hemophilia he found a slight absolute m 
crease of the fibnn percentage in the plasma 

In a lecent studv Foster, in a much smaller senes of cases substantiated 
Gram’s observations 

FREON VNCl 

Fahiaeus consideied lapid sedimentation of crythiocytes as one of the 
eaily signs of pregnancy Sakae and Tsutsumi also noticed that the rate of 
sedimentation in pregnant women was far greater than that of normal blood 
and that the rate increased as pregnanev ad\nnccd Thej attiibiited this to 
two factors that the ratio of the blood volume to the erythroc\'tcs m the blood 
of pragnant women is greater, and that the coipuscles are more easih aggluti 
uated, due to an increase in fibnnogen or globulin or to a decrease m the 
albumin content of the blood Gram** called attention to the eailv incicnse 
in the sedimentation rate of pregnant women He believes that the increase 
in sedimentation in the early months of pregnancy is due to a diop in the j)ci 
lentagc of cell \olume but m the later months the increased sedimentation 
late is earned on bj the increase of fibnn Hirst and Long belie\e that the 
sedimentation test is wortliless in the diagnosis of earh pregnaiic\ Tins ojjjn 
ion IS also held bj Baird and Reis who cvamined 100 women and at no time 
befoie the twentieth week was the sedimentation time low enough to be dis 
tmetne oi diagnostic Falta after observing tlie sedimentation icaction in 
appioMmnteh 1000 cases including patients 'll niious iiciiods of piognaiKn 
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concluded that the lapidih ot sedimentation is constant m piemanci after 
the fourth month 

That theie is an incicnbc in the fibiin content of the blood as uell as an 
mciease in the late ot sedimentation of the enthiocctes of picgnant nomen 
seems to be fiimh establislied 

None of mj senes of 57 specimens ot blood in nhieli the libiin content 
and sedimentation index neic dot ei mined nas taken fiom a piegnant noman 
Jn four of the oOO cases m nhicii onis the sedimentation indexes nerc deter 

mined, the maximal and minim il sedimentation index nas 10 2 and 6 8 i-e- 
speetnel-i ^ 

The sedimentation test as an aid in tlic diagnosis of piogninm is of little 
aS’lnthi caih months ol pre^iancs, nhen othei definite signs of piegnancc 

deheafp tesf inonths other signs aie so ]nonunent that a more 

eicate test is not nccessan Fiom the noik of othei nncsligatoi-s reported 

a ,,lu„olog.a coadil.on 

the late. "" p.rt.clerh 

o£ little' “wT',,?* “'’T"; “™''' '■='l""»>itnli,m icaelion it 

“eth 'o a*le ‘'T'”'"’ ’’h.s icnelion incieaees 

TLin KCLlOSls 

has taTo'ereoltnlh ^ 

of e^jTe^s nhierin 'tf of tissue icsnlts in the liberation 

This neiv is ilso ben mipoitaiit pait in the foimation of fibrin 

in cases of tubeicnlosir md\'lmt1h iiaetioii of the plasma increases 

of the sedimentation inaction 1,^ 

cbnieal signs be pmie ri ;i ** * e.ises nlnch, judging fiom the 

eirhluoertes;as Pninliyro thT‘degieo‘of'^^^^^^^^^^ sedimentation of the 

deleimnnng the^liSs^m J>ednnentntion icaction significant in 

cator of the couise of tbo / jnocess and a moic icliahle indi- 

Sfoiriss Tn a nreln^ tempeiatnie curve 

of the sedimentation of”e^\r “ definite mciease m the aelocita 

found also rafrtL piese^^^^^^^^ P"'— He 

nas alwaas lapid and rtni i ^efunte simptoms of aetnits sedimentation 
was within noimal limits, although fi^'escent the sedimentation 

find noimal readintrs His i^ especially m nomon to 

m the diagnosis of^uhelenlS;; Tnl""" "r 

he substantiated his previous rrmh 1 • •'’''‘'Ociation nith Ruhin, 

ciallv useful in tuheiculosis as an indieT'”^r 

Grafe, Lermson, Salomon and ” 

many others hare found the sedimentatio’ Bochnei and Wassmg, Cooper and 
the diagnosis and ptognosis oT - 
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Slucc it lias been demoiistnted tliTt incitascd sedimcnl ition of ei \ throcj tcs 
IS more actiie when the fibiin (onteiit of the blood is increased iiid that theie 
IS an increase in the fibnn when thcie is destnictioii of tissue especially of 
the lungs, It seems piobable tint this is the collect csplaiiation of the ineieased 
sedimentation of crj thi ooj tes in cases of tuberculosis 

In summarizing the litei itiiie in legal d to the use ot the sedimentation 
leactioii as an aid in the diagnosis oi tiibciciiiosis the combined conclusion 
seems to be that the dcgicc of sedimentation depends on ind closelj panllels 
the extent of anatomic iniohcment hi the disease 

In the senes ot specimens ot blood on wliich I made fibrin dctcrmiiia 
tions none nns taken in a case diagnosed as tubeieiilosis The gioup of cases 
in which onli the sedimentation index is as made is too small to permit con 
elusions from the results obtained Tlic blood fiom all of these patients gaie 
pathologic sedimentation indexes Thicc of them iiein adianced cases of pul 
mouaij tubeiculosis mth extensile anitomie iniohement of the lung The 
sedimentation indexes in these three cases iieie all len high 

Since approximateh 17 000 cases of tubeiculosis haie been studied bi this 
method witli similar results it must be concluded that the lalue of the test 
IS m the information afforded with regard to the aotintj and extent of anatomie 
iniohement of the lung In the carli diagnosis of the disease the sedimenta 
tion index is of little lalne It might be of some inluc in helping to eliminate 
other conditions in iihieh it is knoivn that sedimentation is not increased 
After the diagnosis of pulmoiiarj tnheiculosis the test ma> be of some value 
ui determining whethei the patient is growing bcttci or worse If sedimenta 
tion is increased, in the absence of change in the blood count, inteicurrent 
infection, menstruation, oi increase m the blood pressure, it would seem to 
indicate more extensile destruction of Inng tissue, with the resulting libera 
tion of more fibnn forming enzjmes It the reioree of this process is true 
and the sedimentation index approaches normal limits it would indicate the 
possibilitj of the process becoming less active In this nay tlie test mai be of 
prognostic nine, the higher the sedimentation index the giiici the pioguosis 

INEMU 

As pieiiousl) mentioned, the percentage of fibnn of the blood ui simple 
anemia, aplastic anemia, and polj ej thcmia i era is almost aln ays within normal 
limits In lencemia, pseudoleucemia and hemopliiha there is onlj slight, if 
anj, increase Diminution of the fibnn percentage of the plasma is usuallj 
present in pernicious anemia Tims some other cause must be attnbuted to 
the increase of sedimentation of eiithrocitcs in cases of anemia, or m some 
of the blood dj scrnsias 

Glam’’ found mcieased sedimentation of the ei i tliroci tes m anemia that 
close! j parallels the decrease m the blood count Fibrin i nines did not increase 
unless there was secondarj infection 

Groedel and Hubert believe that the erythrocjte itself is the most impor 
tant factor influencing the sedimentation reaction They applied the test in 
304 eases and found that in almost any intcmn! disease, and in normal sub 
jeets, the sedimentation lafe mai he normal or increased In case of high 
hemoglobin content and a normal number of eiithrocites the late is usnalli 
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noimal, oi sliglitlj dccckiateci Thc\ also noticed tliat incicased hcdimenta 
tion IS moic common in blood Ion in hemoglobin, and the liemoglobm pei- 
tentage is not lelated diiecih eitliei to the tnohoni oi to the twentv-loiir-houi 
sedimentation ^alue 

AYesteigien^' has shown, b^ means of a diagiam with plotted curies, that 
the relation between the sedimentation figmes aftci one honi ,ind aftei twenti- 
lour hours is chiefl'v influenced In the hemoglobin content of the blood Bv 
means of this diagiam and the sedimentation leading for one lioui and Iwentj- 
foui houis the hemoglobin c<in be estimated with an criox of less than 10 
pel cent 

Eubin and Smith, in stiuhing the relation between the hemoglobin, cell 
count, and cell lolume and the erjthioejtc reaction used hmidinizcd blood 
The-s found, in gencial, that their results, as regaids the hemoglobin content, 
Tgieed with those obtained b\ Gioedcl and Hubert Tlic cell count and sedi- 
mentation index were also in agi cement Since the patients in the senes had 
(hioiiic diseases with ^arMng degices of second, a \ anemia the den ease in the 
cell count was accompanied In a pioportional doctcase in the hemoglobin con 
tent 

Ersthioeste counts below 4,000,000 oi hemoglobin peicentages below 70 
aie sliowm in Table III In this sciics both the sedimentation index and fibiin 


Tmill in 

SEDiMENTvnos Tndfsfs avd riniiiN Vans Aksoci\tjd Uixit EmiFR How En^rnrocnTF 
CouxTs OK low IliMooionis Piicfstiois 


CISE 

DUGXOSIS 

j SFA 

1 FR^TIIKO 
c\Trs 
Min IONS 

^^^tcK3I0Tll^, 

1 irr CFNT 

SFJUMrSTl 

TION iNDi:!: 

riBElS, MG 
PER CFNT 

■IB 

Old Pott's fracture 

3oF 

a 8't 

os 

! 8 

■ETiinnH 


Menopause 

t2r 

3 30 

00 

10 1 



Purpura liemorrhagicn 
menorrhagia 

3GF 

3 0C 

1 H 

s 3 

■IIH 

H 

Generalized artenosclc 
rosis 

70AI 

I or. 

70 

10 3 

1 

377 7 


Fibromj omas 

SOF 

3 “,1 

40 

0 4 

300 0 

G ! 

] 

Secondary anemia 
(origin not found) 

■m 

3 17 

43 

07 

302 1 

7 

Diffuse cjstitis 

57P 

3 04 

OS 

OS 

300 0 

S 

Menorrhagia , second 
arY anemia 

27F 1 

3 04 

10 

8 3 

3S7 3 

n 

Generalized tiiherciilosis 


4 27 

03 

14 4 

409 4 


•Blood pressure ‘svstolic ISO and dlnitollc 94 
••Blood pressure s\stollc ITO and dlastollt OG 


content of the blood weie detciiiuned All ha\c incicased sedimentation in- 
dexes and fibiin salues At fiist glance it would seem that theie is a distinct 
coiielation between incicased sedimentation index inci cased fibiin and decieased 
ei\thioe-\tes and hemoglobin Sloie caieful examination of the hemoglobin and 
erythiocytes, with the diagiam, will dispel ans idea that thes can be coi- 
1 elated In tins series theie was only one condition in whidi an inciease of 
fibiin would be expected, and that was in Case 9 In mew of the fact that 
this patient had geneialized tubeiculosis wnth ext ensue pulmonarv iiuobG 
ment, it is to be expected that the blood would show an increased fibiin con 
tent as well as a high sedimentation index regaidless of the blood picture 














STUDIEb OF SE3>IMENT VTION OP ERTTHPOCYTES 


1069 


which in this case was noimal with the exception of a slight deciease m the 
hemoglobin percentage 

Cases 3 and 6 are both cases of pnmai*j disease ot the blood in Case 6 
secondary anemia must be consideied potentiallr a blood djscrasia since the 
cause of the anemia could not be found The hemoglobin and endhroc\ie count 
in both cases are below normal The sedimentation indexes and the fibiin 
content of the blood arc high The increased sedimentation index in these 



—The relation between the hemoglobin per cent (Dare) of the blood and the Bedlincnta 
tion index 



lip 3 Tlio relation between the crjthrocj-to count and tie Bedlmcntatlon Index 


eases ean be explained bj inereased fibimogeii of the blood and bi dimnnslicd 
blood coxnit In Case 4 the eryfhrocjtc count is only slighth dimnnslicd 
hemoglobin is normal and the fibrin content of 377 7 bos i scdimeiil-itioii index 
higher tliau either Case 3 oi G Cases 1 2 5 8 and 9 sliovr sninlai Miiialioiis 
if compared intli each other oi the ones alicadi mentioned The oiih loi 
1 elation tint can be made is that in all of the cases the cell eoiiiit is ded-ensed 
and the sedimentation index and filinii aic nicieascd The icnsoii foi this 
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ma-s be that these eases e\eie iiiimaiih some othci condition associated nith 
abnoimal ftbiinogen e allies nitli (he dceelojiment later of sccondan anemia 
The sedimentation index nas deteininicd in 3b eases nitb maximal hemo- 
erlobin jicicentagcs of 70 and maxniial cistliioixtc counts of 4,000,000 Fibrin 
delciminations neic not nude in this sciics As in the picuoiis senes a defi- 
nite latio bctMecn the cnthioccte eouiit nid the sedimentation index could 
not be obtained These clita amcc nitli those dcsciibcd In Grocdel and Hubert, 
and Rubin and Smith 

Fig 2 illnstiatcs the lelation betnoen the bcmoiilobin and scdinieiitatioii 
index and Fig 3 the entliioocte eoiiiit and the sedimentation index of the 
eases shonii in Table II To a ccitain extent, a dciicase in the licmoglobm 
content of the blood paiallels an increasing sediment at ion index Not nifre 
quenth liocvecci, Inch beinoglobiii \ allies aie found lutb high sedimentation 
indexes, and Ion hemoclobiii \ allies with Ion sedimentation indexes The de- 
crease 111 the hemoclobiii is usualh accompanied ha a diiiiiinsbcd number of 
einthiocc tes, and this possible moic than the diniiiiisbcd hemoglobin accounts 
for the incieased sedimentation index 

The laiiation of llic cell count to iiu cie<il extent either abo\c or bclon 
noimal limits aflecls the scdinicntatinii index Be deeicasing the cell eohimc 
(ivbicli eioiild docicaso the cell eoiiiit) noimal sedimentation hceomes more 
lapid UeeeiNing tins piocoss not mil sedimentation becomes sloevcr 

The lUustiatious do not shoee oxacth hoee iinicli the coll count can earv 
nithout aftectmg the sedimentation index Fig 3 shoee s that ns the blood 
count dcci eases, the sedimcnt.ition index iiici eases but a definite parallelism 
is not shoeni bcteeccn the teio Influoiicos other than xaimtions of llic cell 
count afloct the sedimentation index Foi this lensoii the use of the index ns 
a diagnostic incasme in eases ot niiomin eainiot he lebed on 

eKTinnris 

Giain-- found lie iieunosis in eases of chioinc jioleailluilis lie suggested 
that an explanation oi this phenomenon nine he soiiglil iii uritation of the 
fihiinogen-piodueiiig oi-gaiis he the ioioigu piotcms eeliicli haec not passed the 
aliment aie- oaiial 

Fahiaeus ohsciced high scdiiiicntalion ficuics ni thicc cases of aitlnitis 
defoimans He did not altempi to explain eehe tins sedimentation occuired 
and eeas suipiised that the high eaUics eecic obtained iii such chioiiic conditions 
xVlexandei in a seiics of 2o eases of chioiiic arthiitis found sedimentation 
to he incieased m 8 In none of the cases eeas the tompciatuic clceated all 
of the patients evcie amhnlatoie In 6 of the S oases in evlncli sedimentation 
eeas incieased theie eeas latei a maikcd tendcnce toeeard acute cxaccihntion, 
and duiiiig exaeeibatioii the scdiniciitatioii nte eeas acceleiated He concluded 
that incieased sedimentation of the eietluocetcs might indicate that the m- 
ilammatore' piocess had not eiitiiele subsided, and acute oxaceihatioii might 
be expected 

Wangli and Nees both stated tliat the scdimentatioii leactioii eeas noimal 
in aithritis defomans 

The sedimentation indexes and the fihini content of the blood eecic dotei- 
iniiicd m three cases of arthialis The scd. mentation indexes as evcll as the 
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fibim values •were all aboie iioimal In one case the patient had been men 
stniatiug three days The blood counts and hemoglobin nnd the blood pres 
sure m all three eases ireic noimal, thus shomiig that tlie increase in the 
sedimentation indexes must be piTraiiilj due to h\pennosis 

The sedimentation index uas dctemiiicd in 21 eiscs diagnosed as artli 
ijtis In about half oi this series the sedimentation index ms incitased As 
the blood counts nnd hemoglobin Aahics were all pneticallv noimal the eleva 
tion of the sedimentation index cannot be attnhiited to the anemn 

From the general examination one could hardh make a distinction be 
tween cases in nhich sedimcntTtion \alues «eie noimal and those in nhich 
they were higher In the presence of nonml sediment ition there was a tend 
encj toward acute exacerbation, as in the presence of abnormal sedimentation 
indexes Although there is a tendency m some cases of arthritis for an in 
crease in sedimentation I do not see hon the test could be of anj aalue in 
this condition either from a diagnostic or prognostic standpoint 

TUMORS 

It has never been pio\ed that a mihgnant growth pei se will ciuse hiTici 
mosis A tumor obstnicting the bile ducts and producing intense icterus ma> 
cause distinct }i}’pennosii> fihhough infection and ulceration of the growth is 
the usual cause This is substantiated bj Foster and AViuppIc who have shown 
that injurv to anv tissue excepting the Iner will cause an increase of iibiin 
in the blood 

If a tumoi, either btuign or mabgnant becomes infected ivith dismtegia 
tion and reabsorption of the cell products, two conditions maj be produced 
that will lesult in acceleiation of the sedimentation of erj throcidcs an in 
crease m the fibrin content of the blood and a decrease in the number of 
erjdhroe\tes The reports in the literature as to the value of the sedimonta 
tion index reaction in the diagnosis of mabgnant growths are conflicting Some 
workers found the sedimentation of the eiwthrocjtes to be increased in cases 
of malignant growth and others found the reaction normal 

I determined the sedimentation indexes in 21 cases of benign nnd malig 
iiant tumors and did not obsene iin specificiti of the sedimentation index 

OXNECOLOOIC LESIONb 

That hypermosis is produced by pregnancy and acute suppuintne proc 
esses with a corresponding increase m the sedimentation index has been sliown 
The test has been used extensi\elj and satisfactonly as an adjunct in gj-ne 
cologic diagnosis 

Linzenraeier found it particularly valuable in the differential diagnosis of 
ectopic gestation and diseases of the adnexa Ho stated that as long as the 
rate increased, virulent bactena may be present and hence he advises dehi 
m operation 

Haselhorst concluded from the obscnotion of scicral hundred tests that 
the sedimentation index reveals the process of inflammation before the tern 
peraturc or the leiicociUes show am change 

Toseph and Slareus ScJnimachcr and Vogel and Rotho pointed out that 
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acceleiafcd sedimentalion is nsuallj picseni in association iiith incicased leab 
sorption oi waste tnoducts as the result of inflammatoiy processes 

Piiedlaendcr noted a speeding up of the faedimcntation icaction in all in- 
fections processes He considcied the test ol little aiiIuc as an aid in the dif- 
Icicntial diagnosis of jichie lesions although it can be used to deteiinuie 
whether a xratrent wnth ruflaminatorr adnexal disease, but with a normal tern 
peiatuie and a normal lilood count, should be siilnectcd to operation 

Broimikoft, Palta, Nitsclimaiin and Sil/ei substantiated Fiicdlaciidei ’s tou- 
clusions as regards the infections process Palta, Nitschmaun and SiBei con- 
sider the test of doubtful ralue in the differential diagnosis of cxtiauteime 
pregnancy and tumor of the adnexa 

The use of the test in tlic difteiential diagnosis of simple noninfocted 
fibiomjmmas and a three or four months’ fetus when the usual signs of preg- 
nancy were laclang, might be of some Aaluc 

The btciatuie seems to show that the test is of piactical Aaluc in deter- 
mining the time of operation During the jiioccss of destruction of tissue and 
cells, liypeiinosis occui's, the approximate device can be dotcimniod br the 
sedimentation index (piorided otlioi faclois that cause an incicascd sedimenta- 
tion index can be eliminated), and so In clcdnctno icnsoning the dcgioe of 
actmlj of the mfeelious jiiocoss can be detci mined 

111 the presence of ehionic pehic infections and in the absence of con 
sfitutioual signs such as clcAation ol tcmiiciatme .nul IcncocA tosis, the tost is 
of httle A’alue The scdnnentation index mar be ouIa sligbtK, if am, in- 
creased, arrd this may be due to some of the factors mentioned oi to a subacute 
luflammatoiA process clsewbeie 

As a diagnostic aid in pohic lesions the sedimentation index is not a spe 
cific test, it seems to reflect the goncial condition of the patient What has 
been said about the use of llic test in gAiiocologic conditions holds true in gen- 
eral surgical conditions Tlie degree of sedimentation is not specific in aiij 
one gionii of cases and is to ho legauled in tlic light of a general icnctioii 
such ds ferei and lerieocA tosis latlicr than a ehaiacteiistie lest 

nisi \S|>, ul nil lIlAltOIl) GIAMl 

Little can he gleaned horn the litciatmc on the use ot tlie sedimentation 
index III diseases of the fliAioul gland Waugli, Alexaiidoi and Noes obsened 
that in hypothAUoidism and In poitliMoidism sedimenlalion ralues weie noimn) 
111 the 500 cases in tins sciics in which the scdimontalion deteimiiiatious 
weie made, 46 cases were diseases ol the llnioid gland The sodimentntioii 
index waned from low to agij high In the cases in which deter minatioiis of 
fibrin were made a diagnosis ot exophthalmic goiter was made in three In 
tAVo of these the fibim Aalues weie lathei high wulh coiiespondinglA high scdi 
mentation indexes The other case aa’os mild exophthalmic goiter and the 
determination of fibrin and the sedimentation index were noimal 

It is haid to explain the gieat A^ariations oi the sedimentation indexes m 
diseases of the thyroid gland Kottmaini lepoitcd finding a decrease in tlic 
fibiin content of the blood The iiumbci of mA'^ cases in which deteiminations 
of fihiin A\eie made is too small fiom wliieJi fo diaw conclusions I did not 
find a correlation hetw^een the sediment ation index and the serpiitA^ of the dis 
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ease Other factoi-s that mfliicncc sedimentation iieie noticed, for instance, in 
a few of the cases the cell count decreased Two patients were pregnant, and 
two were menstmatuig These compheatmg conditions alone might hnie caused 
elcNation of the sedimentation mdcN 

Bleiation of the sedimentation indcN in ceitain diseases of the thyroid 
gland, especially exophthalmic goiter, is apparent, but without more relation be 
tween the sedimentation index and the seierilj of the srmptoms the test could 
not be of eitliei diagnostic oi piognostic lalue 

HYPERTENSION 

While classif3ing the lesults obtained from detemunations of sedimenta 
tion I noted a large group of cases of hjTiertension in iihicli sedimentation 
indexes were high After a more careful scrutim of the cntiic senes I also 
noticed a numbei of cases of secondarj In perteiision in nhich the sedimenta 
tion index was high In the eases in which deteiminations of fibiin iieie made 
I noted four of hjpeitension the sedimentation index in all was high 

In explaining the high sedimentation values in these cases the usual fnc 
tors, such as hypermosis or diminished blood count, must be considered 

Gram determined the fibrui in the blood of eases of nephritis iiitb lijper 
tension In a large peixeiitage of his cases the blood and plasma tbiin were 
definiteli increased He attributed bj-pcnnosis to secondarj infection, predis 
posed bj stasis and edema of the lungs, or to the imdeiljing infection or the 
toxic effect of organisms ui the kidney 

It does not seem possible that in chioiue nepbntis witli bypoitension but 
without pnlmoinn inioheroent the infection in the kidnej could produce 
such marked bvperniosis ns was found in some of the cases in mi senes 

Lindei. Limdsgaaid and Van Shke in studnng the plasma proteins lu 
nepbntis, found that in the picsence of nephrosclerosis (VoUiard and Pahi 
classification of nepbntis) the plasma pioteins weie not decieased In the 
vascular interstitial type the effect was the same ns in nephrosclerosis but in 
the glomei-ulo tubiilai oi nepbiotio tjpe nctne oi leccnth netiie there iins 
a decrease in the plasm i piotcins Pain and Snanson confirmed the work of 
these im estigatois and also icporled an iiieieasc of the plasma fibiin in piac 
ticalh all of the cases studied 

I will not attempt to discuss the iclatiouship between iiephiitis and In pci 
tension Suffice it to sir the iclationship betiiecn these two conditions has 
puzzled luvestigators since the time of Bright Alani theories have been ad 
vanced hut according to some authorities we arc no nearer a solution of the 
problem than we were fiftx years ago 

That hi'perinosis is present in the blood of patients with nephritis has 
been shoivii xts most patients with In pertcnsion haic more or less renal in 
volvement the resulting hcperinosis is expressed hi lariations of the sedimen 
tatiou index "Wliethci oi not the sedimentation test is of am lalue in deter 
mining the amount of lenn! iinohemeiit in eases of hrpeiteiision remains to 
he seen 

SUMHABl 

A ciitical studi of methods emploicd m the sedimentation test has been 
made By combining and modifying scicrai tests a simple and expedient test 
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has been dcMbccl A simple mctliotl oi upoitmg Jesuits has been pioposed, 
the icsults being gnen in teiins of a sediment at ion index Aici.igc noimal 
lalnes foi men aie Iioin 01 to 20 and foi A\oinen fioin 1 1 to 3 4, although 
in oceasional instances theie aie unexplained caiiations fioin the acoiagc 
calues Sediinentation tests In tins method can leadilc he eninpaied nith those 
obtained In otliei methods 

It has been demonstiated tint the fibnn content of the plasma, ns uell 
as the sedimentation index, is higiiei in nomeii than in men 

An incicnse in the ])lasma fibnn and the sedimentation index is itsualh 
picsent in infanei and eaih ehildhood, in old aue dm mg niensti nation and 
dining piegnanci 

In pathologie conditions the paiallclisin betneen the im lease in the fibnn 
content of the blood plasma ind the incieasc in the sedimentation index ol 
the blood has hecn shoini 

The sedimentation index is of little laliie in the diagnosis of pregnanci 
In the caih months the index iiiai not be altcied, nJiile in fiie latei monflis 
of piegnancc othei signs no so niaiked that the test is not nccessaiy 

The sediment, ition index m,i\ be of aalne in deteimining the dogice oi 
actiMta oi a tubcienUnn ]no(oss pioaided cell aolume does not diminish As 
a pnmaia diagnostic aid tlieie is little to be gained fioin its use 

Reduction of the cell aoluine icsults in ,in incieased sedimentation index, 
although theie is no constant latio between the icsults obtained The use of 
the sedimentation index ,is a diagnostic measine in eases of .inemin cannot be 
lehcd on 

In ceit.iin cases ot ,uthutis the sedimentation index is elcaated Vaiia- 
tions in eitliei the fibiinogen content oi the cell aolumc inaa bo losponsiblc 
foi this incieasc As a diagnostic oi piognostie inoccduie, the test does not 
hac c am a alue 

Bithei benign oi in.iligiiant tumoi inaa pioduce a high sedimentation in- 
dex depending on the site oi the tumoi, the piescnce of infection the amount 
ot dcstiuctioii of tissue, oi the degicc of anemia 

It has not been pioved that malignant giowths pei se will cause an dela- 
tion of the sedimentation index Foi this leasoii the test cannot be ol use 
in the diffeiential diagnosis of benign and malignant giowths 

As an aid in the diffeienti.il diagnosis oi gMiccologic lesions, the sediinen 
tation test has pimed to be of some a alue It has also been used to dotcrmine 
the time foi opeiating on pchic lesions oi inttammatoii oiigin 

High sedimentation indexes aic found in some cases of cxo]ihthalmic goitei, 
and can usually be explained ba the anemia piescnt The test is not of a nine 
in deteimming eithei the t-^pe oi dcgiee of Impel tha loidism 

In four cases of hi pei tension, liapciinosis w.is noted With a lew excep- 
tions cases of ha pei tension g.mc high sedimentation indexes It is suggested 
that the dcgiee of nephiitis in these cases is lesponsiblc foi the hapeiinosis 
and the lesulting eleaation of the scdiniontation indexes It is also suggested 
that the test niaa be of a alue in deteiniining the amount of icnal inaolaement 
111 cases of hypei tension 
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CONCIiXJSIONS 

1 Variations of the hbizn content of Uic blood oi of the ecU \olume (as 
expressed bj the cijtJ)ioc'\tL count) exert a mniUcd influence on the sedimcn 
tation reaction It must be ndmitted that factors other than those mentioned 
play a part m causing the sedimentation ot enthiocvtes 

2 Daring mcnstiintion and pregnanej the fibim content of the blood 
increases, and the sedimentation index is higher 

3 The test is knomi to lie of pnctical \ilue (a) in dettimuung the de 
gree of activitj of a tubeicnlous pioctss (b) ns in aid in the dilferentnl 
diagnosis of gjmecologie lesions and (c) is in index of tlic dcgiee of actnitj 
present in pelvic intection In ill of the conditions mentioned thei*c is no 
degree of specificity in the test and the clinical and laboratory data must 
be carcfuUj considered 

4 In cases of hjpei tension sedinionfafion indexes aic nsualh high 
"Whether m these cases the use of the test k of iiluc m determining the amount 
of renal mvohement remains to be seen 
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A STUDY OP EETENTION NEPHRITIS*" 


Br J R Nakada B S M D , St Loms illo 


■T^IIE importanee of the determination of inoiganio phosphates of blood 
plasma in nephritis has alreadj been stressed by a immbei of miestigators 
among whom maj be mentioned Giecnwald,' Marriott and Hoivland and 
Denis and Mmot ^ Sobmitz, Robdenburg and Myers stated that the determma 
tion of inorganio phosphates of blood plasma is of definite prognostic laluo 
DeWesseJoiv* remarks that nitrogen retention pei se is hai miess qnd is only 
useful because it to some degree indicates the degree of kidney damage On 
the other hand he belieies that phosphate retention invohes certain dele 
terious results He obseiwed that phosphate retention is a better guide m re 
gard to immediate prognosis than is urea retention It draws a sharper line 
between the fatal and nonfatal cases In this paper I have attempted to sbou 
what importance could be attached to phosphate determinations on a senes of 
nephritic and geneial hospital cases 

PROCtnURE 

Tlie patients studied in the present ina estimation were laigelv on the 
Medical Sernee of St Mary ’s Infirmary The phosphate determinations were 
made by the Briggs modification of the Bell Doisy method Prepare a filtrate 
by adding to one pait of oxalated blood plasma three parts of distilled water 
and one pnit of 2^ per cent tiiehloracetic acid in an Erlenmcyer flask Sbnl c 
mixture, allow it to stand a few miimtes, and filter through ashless filter paper 
Into a 10 0 c graduated cylinder deliici 5 ec of this plasma filtrate mth a 
See voliimetiio pipette To this add 1 c c of a 5 per cent ammonium niolyh 
date solution in 6N H SO, and 1 c c of a solution of 5 per cent acid sulpliite 
and 1 pel cent hydroqumone Simultaneously prepare in another graduated 
cylinder a standard made up of 5 cc of a phosphate standard (containini, 

0 03 mg phosphorus), 1 ce of the molybdate and 1 cc of the acid sulphiti 

PYom Uie Medical Sendee of SC. • Inflr/nnn nnd tlic D pirtriMnt of Ilrin ‘Jt, 

Xxiuls UnlNcraltj School of Medicine 

Receded for publication Jnnunrj* 3 19 9 
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liydioqumone solutions Add distilled -watei to each of the giaduates up to 
the 10 ee maik, iiiveit (with fingci oiei the opeuing of the giaduates) two 
01 three tunes and allow to stand fiom fifteen to thiity minutes Then com- 
paie undei a DuBoscq coloiimetci and calculate the mg of phosphates in the 
plasma ® 


Reading of staiulaid 


X 0 01 A 100 — mg phosphate pei 100 c c 


Reading ot unkuoun 
The iionpiotein nitiogeu was detei mined on a pnition of citinted oi 
oxalated Avhole blood, befoie ceiitiiluging loi phosjiliatL defeiminations, b^ 
the direct nessleii/ation method of Polin and Wu ' 


Tabll I 


C\srs With Ilian PnosenoRUs \nd Hun ^P^ 


L\SE PlIObPHOrtlS 

M N 

It\T10 

HI^Sl LT 

piutsosib or cvtiSF or dfatii 

in 

no 

136 0 

3 no 

I) 

Uremia 

- 71 

14 4 

254 6 

1 17 7 

B 

Uremia 

- 73 

141 

>00 0 

1 35 4 

!) 

Care Pros , \kt is in laings Chr Ncpli , 
Mjoc (A) 

- 51 

12 0 

300 0 

1 25 0 

I) 

Uremia 

- 15 

114 

150 0 

1 13] 

1) 

Uremia 

- 5 

114 

200 0 

1 17 5 

I) 

Uremin 

B-144 

10 0 

177 0 

1 17 7 

D 

Clir Xcpl), Clir Mjoc 

A- 38 

so 

150 0 

1 18 7 

B 

Chr Xcpli , Clir Ahoc, Broiiilioiinciimoni i 
(A) 

- 52 

7 S 

110 0 

1 14 1 

I) 

Chr Neph , Cirrhosis of Lircr 

- 70 

7 1 

153 0 

1 210 

n 

Chr Neph , Chr Jhoc 

- <1 

18 

90 0 

1 10 5 

n 

Chr DifCuso Nepli , Clir Maoc, Artcrio (A) 
Biht Congen Cystic Kidncis (Piieiimon 
pent ) 

- S 

0 7 

140 0 

1 24 5 

D 

- 3 

’> 7 

120 0 

1 211 

D 

Nephrosis, Chr Neph 

- 92 

55 

40 0 

1 77 

]i 

Clir M\oc, Aiicur of Aorta, Artcrio 

- 20 

50 

92 0 

1 18 4 

n 

Chr Ncpli, Chr Maoc 

-133 

50 

48 4 

197 

D 

Clir Mjoc 

- 7C 

4 7 

53 0 

1 114 

J) 

Chr Neph , Chr Mice 

- 40 

46 

60 3 

1 14 5 

11 

Chr AB oc 

- 12 

46 

53 1 

1115 

1> 

Chr Neph , Chr Mjoc 

B- 69 

46 

41 4 

1 89 

n 

Suppurative Nephritis (A) 

-142 

43 

46 S 

1 10 9 

11 

Chr Mjoc, Aiiric Fib 

A- 28 

41 

49 5 

1 ]2 1 

11 

Chr Alyoe , Chr Neph , Infarcts of Lungs 

(A) 

Thromb Pulmon Vess , Encoplnloimlacn 
Artor (A) 

- 77 

4 1 

54 0 

1 13 5 

D 

A- 5". 

6 3 

85 7 

1 13 0 Uinmpro\Kl 

Chr Neph , Dent il C irics 

- 63 

50 

63 2 

1 12 6 

t ( 

Chr Neph , Clir AIvoc , Arteno 

B-112 

48 

45 1 

1 94 

t i 

Chr Mvoc, Auric Fib, Asthma, Cirr Liver 

B- 47 

51 

50 0 

1 9 8 

ImproMd 

Ac Bronchitis, Angina Pectoris 

- 61 

50 

41 3 

1 S3 

ti 

Chr Neph , Intestinal Atoiuln 

A- 59 

5 0 

40 0 

1 SO 

i ( 

Chr Neph, Chr AIvoc, Lncs 

Chr Neph 

B- 5 

48 

40 0 

1 S3 

t t 

- 93 

48 

40 0 

1 8 3 

t 4 

Earlj Abortion, EndocorMcitis 

-132 

46 

42 9 

19 3 

ti 

Gon Arteno , Artcrio Gang , Endart Oblit 
Diab Moll, Chr Afjoo, Alitral Begurg 

-100 

46 

40 0 

] S 7 

4 4 

-123 

45 

40 0 

1 99 

t 

Partial Obstriic Gastro Entcros Opening 

- 30 

44 

44 4 

] 10 0 

t 4 

Chr Myoe 

-130 

4 3 

40 0 

1 S3 

i 4 

Chr Neph , Chr Mj oo , Anne Fib 

- 72 

4 2 

414 

1 97 

4 4 

\c Bronch 

-134 

43 

40 0 

1 9 5 

t 4 

nj'pcrtons , Obesity, Enlar Itcart 

- 98 

41 

43 0 

1 10 4 

t 4 

\e Eheu Fever 

- 81 

41 

40 0 

1 97 

4 4 

Simple Colloid Goiter, Clir Bronch 


A signifies autops\ perfoimeC 

Pnenmopent «;!gTilftes pncuniopeiUoncum peifoimed 
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For comparison a numbei of cases were included in the stndj which had 
no CMdenee of nephritis oi cardio\asculai disease The a%eragc fiudmgs on 
these cases are phosphite 181 mjr and nonprotein nitiogen 30 06 A 
phosphate ^nlue aboie 4 and noiipiotcm nitrogen of 40 mg oi abo^e \reie 
considered high The Jesuits of fht stiuh of the i inons cises arc in 

the accompaming tables 


UESL LTb 

The cases hi\e been giouped according to the laboiatoi^ findings into 
se\eral classes table I is composed of cases with nonpiotein nitrogen of 40 
mg or aboie and phosphate mines ^renter than 4 ni„ It is found at once 


T\ble II 

CvSEs Wim Nobw\l PnosMiOBLfs \SD Hiun 


CASE pnospnoaus 

UPS 

RATIO 

BESl/LT 

OUONOSIS OP CAUSE OP DEATH 

B- 1 

40 

40 0 

1 

10 0 

13 

Nophntis 

A- 67 

3 8 

54 7 

1 

143 

D 

1 ncumoncomo9>s Chr Mjoc (A) 

- 23 

37 

135 

1 

3o 6 

D 

Chr M>oc Lues 

- 11 

37 

j7S 

1 

15 2 

X) 

\c Fjbnno Purulent Meningitis (A) 

- 43 

3* 

40 0 

1 

10 7 

J> 

Clip M\oc 

B~ 3^ 

3" 

40" 

i 

10 9 

D 

BulbTF Palss Gen Arteno 

A- 30 

3 4 

44 4 

1 

12 9 

D 

Cerb nemorr CJir ilyoc- 

B- 36 

32 

80 0 

1 

24 7 

T) 

Chr \f}oc Arteno Cbr Ivepb (A) 

A- 21 

22 

68 0 

1 

21 

D 

C Meuing Septicemn As Ulcer Gas 

tro E 

A- 3r 

32 

70 4 

1 

— 3 

1) 

Lobir Paeu Arteno Chr Neph 

- 48 

2 S 

40 3 

1 

10 2 

1) 

CbP ■M>oc 

- 32 

2 € 

50 0 

1 

10 i 

J) 

Ac PentoD Perforation of lates 

~ fi 

2 j 

40 0 

1 

iro 

I) 

Lobar Pneu Chr M>oc CJir Paren J^epli 

- 18 

2S 

03 8 

1 

2 } > 

T> 

Hemiplegia Ciir Myoc (A) 

- 31 

25 

40 0 

1 

16 0 

13 

UlcerTtixo CoUtis Secon Anemia (A) 

- 75 

23 

52 6 

1 

23 2 

I> 

Pneumonia — Type III Septicemia (A) 

- 72 

16 

52 2 

1 

33 0 

J) 

Malignancy of Kidneys 

B- 83 

4 0 

50 0 

1 

12 j 

1 mmproxed 

Enijrg Heart Chr Ncpii 

- S7 

4 0 

40 0 

1 

10 0 

Enlarg Heart H^-pertens 

V- 33 

3 

42 8 

1 

12 1 


Chr Myoc Auric Fib 

- 70 

32 

42 9 

1 

13 5 


1 ung Abscess 

- 60 

3 0 

610 

1 

20 o 


Chr 11} oc Enlar Heart A‘itlmn 

- IQ 

2 2 

44 4 

3 

10 9 


Chr Mroc Aunc Fib 

A- 22 

4 0 

'■7 0 

1 

14 2 

Improved 

Ucmiplegia Lues 

B- 71 

4 0 

40 0 

I 

10 0 


Chr M}oc 

- 5» 

4 0 

40 0 

1 

10 0 


Enlar Heart ILpcrteua 

- Q 

40 

40 0 

3 

10 0 


iNCpbrobthiaiis 

- 48 

30 

41 4 

1 

10- 


Ealar Heart Ciir Broach 

64 

3 8 

418 

1 

110 


Cbr Jfyoc Arteno Clir Neph 

- 4 

36 

42 2 

1 

116 


f irr Liter Ac Cholecyst 

- 14 

3 5 

53 3 

1 

15 1 


CJtr Mioc Clir Aeph 


3 4 

40 0 

1 

11 7 


Cbr Myoc 

- 20 

3 3 

43 8 

1 

13 2 


Lues (Tert ) G 0 Prostatitis 

- 78 

3 3 

47 7 

1 

14 7 


Lucs (Tert ) 


3 2 

48 0 

1 

15 2 


Chr Bronch Chir Leph 

~ ’■s 

31 

40 0 

1 

12 0 


Ac Fibrin PleurMv Ac Broneb 

- CO 

3 0 

61 C 

1 

20 5 


Chr M^oc Enl Heart Mit Begurg \sth 
Chr ■\cph 

v- n 

1 0 

"1 1 

1 

17" 

Improved 

Clir Mroc Chr IScph 

- 3 

S 0 

42 1 

1 

14 0 

IlemoptjRis fCnusc Undetermined) 

- 44 

3 0 

40 0 

1 

13 3 


Fissure jn Aiso Fistula in Ano 


A sJsnlflea autopsj performed 
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that tins table includes the last majoiity of cases in ivhich nephritic path 
ologj seemed to piedommate Moieoiei it is found that of all cases with 
nonprotein nitiogen gieatci than 50 and a phosphate value greater than 5, 
theie Mas not a single case that left tlie liospit.il impioied Of the ioiutecn 
cases that fall in this gioup, thuteiii died and one left the hospital unim- 
proved Moieoiei, in all of these cases a clinical diagnosis of nephiitis vas 
made, and iii all except one ease nephiitis uas the chief pathologj pieseiit 
In one case in nhich a piostatie cuicinoma vas also piesent the kidiieis ncre 
found to be vel^ badh damaged at autopss, and a diagnosis of xer\ se\ere 
chronic nephritis vas cleai File cases, all of which had phosphate \alues 
greater than eleven, w eie leeoided as haMng died of iiieinia An examination 
of the latio of P NPN in these eases shows that the incicase in nonpiotein 
nitiogen is gieatei than that of the phosphoius Tlie finding of unfa\oiablc 
significance is, theiefoie, a phosphoius inlue gieatei than 5 and nonprotein 
nitrogen gieatei than 50 Those nepluitics, who impiosed chniealh, had in 
no instance a phosphate letention gieatei than 51 

TniM III 
Amr\gi, a VI vis 


(1) AVFUVOE 01 CVSFS WITH NPN OP 40 MO OH AHOM 
Average Initial — Average Terminal — 


No 

Ca ic’i 

P/io? 

NPN 

liflflO 

No Caset 

Phoi 

NPN 

Jtatw 

Died 

40 

3 4 

80 7 

1 1C 3 

13 

3 4 

04 0 

1 17 5 

UniDiprov ed 

11 

43 

00 2 

1 117 

8 

30 

CS4 

1 14 9 

Improv cd 

34 

4 2 

40 S 

1 117 

11 

4 0 

33 S 

1 90 


(2) 

AVEnvOF 01 

CASFS WITH 

M N BFLOW 

40 MO 



Aveiagr Initial — 





Ivcranc Tinmnal — 



No 

Cnv( <t 


APS 

Polio 

A 0 Ca^t V 

Pints 

A PA 

Hat in 

Died 

22 

i4 

ns 

1 10 4 

1 

2 3 

40 0 

1 11)0 

Uiiimpiov cd 

20 

4 1 

32 1 

1 79 

G 

4 1 

37 3 

1 OQ 

Uiitreitid 

4 

30 

il 2 

1 88 





Improved 

S4 

1 s 

12 1 

1 SC 

4 

1 n 

11 3 

1 7S 


(3) AVEnAOl OP OA^PS WITH mSlNO MS WHO Dill) 


Average Initial 

— 



Ivrraoc 

Terminal — 



Caset 

Phot 

NPN 

Hatio 

Phot 

HPN 

hatio 

PniMC of Death 

B- 23 

7 0 

68 0 

190 

37 

133 5 

1 35 0 

Noplintis 

-144 

07 

46 2 

1 69 

10 0 

177 0 

1 17 7 

Nephritis 

- 38 

67 

66 0 

1 10 0 

32 

80 0 

1 24 7 

Uremia 

- 20 

63 

08 0 

1 10 8 

3 0 

92 0 

1 18 4 

Nephritis 

A- id 

00 

07 3 

1 112 

37 

120 0 

1 21 03 

i Nephritis 

- 71 

4 0 

90 0 

1 22 5 

14 4 

254 0 

1 17 7 

Uremia 

- 38 

37 

100 0 

1 26 7 

80 

150 0 

1 18 7 

Nephritis 

Sums 

40 4 

500 3 

97 7 

30 0 

1007 1 

1 53 8 


Avenge 

o 7 

72 3 

1 13 9 

7 1 

143 8 

1 20 9 




(4) AVERAGi. OP 

CiVSFS 

VV ITH IMPROVED N1 N WHO DIED 


Ivciagc Initial — 



til rage 

Tmtiinal — 



Cases 

Phot 

NP^ 

hallo 

Phot 

APA 

Hatio 

Caittc of Death 

A- 32 

SO 

150 0 

1 18 7 

78 

110 0 

1 141 

Cirrhosis 

B- 30 

3 0 

33 4 

1 10 7 

30 

30 0 

1 10 0 

C irdnc 

A- 43 

4 3 

60 0 

1 13 9 

1 7 

140 0 

1 10 7 

Ciirdnc 

- 30 

2 3 

37 2 

1 22 9 

3 4 

44 4 

1 12 9 

Cercbnl 








Hemorrhage 

- 72 

1 8 

54 0 

1 310 

10 

52 2 

1 33 0 

Doucosnre 








Kidnovs 

Sums 

21 6 

375 2 

1 97 2 

19 3 

270 0 

1 80 7 


Avenge 

43 

75 0 

1 19 4 

39 

55 3 

1 161 
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Table II sbo’ivs cases with a normal phosphate and a high nonprotein 
nitrogen In nine fatal cases the nonprotem nitrogen retention was greater 
than 50 mg per 100 c c In one of those cases a sarcoma of the kidneje was 
present In all otheis tii accompanying infection or a seiious heart lesion 
nas an important lactoi in tin tatnl tumination of the illness 

SUHIMARTl 

1 A phosphate retention gi eater than »> mg pei 100 cc coupled uith a 
nonpiotein nitrogen greater than 50 mg per 100 c c indicates severe renal 
damage 

2 Nonprotem nitrogen values greatei than 50, unaccompanied by phos 
phate retention are indicative of renal domage but the immediate prognosis 
IS less grave 

3 Uremie sjmptoms are most commonh seen in cases with higli phos 
phate retention 
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LABORATORY METHODS 


A POTASSIUM PERRICYANIDE METHOD FOR THE DETERJIINA- 
TION OF REDUCING SUBSTANCES PRESENT IN BLOOD^ 

B'i IIoMLR L Bi^ant, B S , M a , \T w York Cm 

INTKODUCIION 

T he detLimination of tlio su"!u in the blood of in\ ertebiatcs and cold- 
blooded ACitebiates bj a coppci nietliod is iieqiientl\ -vitiated bA a pie- 
cipitation of the coppei oi the o-^idiyiiig agent b-v some substance in the fil- 
trate To obviate this diffieultj the authoi sought to dcAclop a method ivhich 
■would combine tlu use ot the Fohn and WiP blood filtiate and tlic oxidizing 
agent of Hagedoin and lensen - 

The pimcipal disadiantages oi the Ilagedoin and Jensen method aie 
the lelatne laigc ciioi induced b\ the small ainoimt oi blood used and the 
incomplete precipitation ot the blood proteins bi /me, while in mam ot the 
copper methods theie is iaiih lapid icovidation oi the i educed coppei it is 
thought that the method to be desciibed a\oids some of these difficulties 

GUNLUAL I'lUMIl'ia s 

Potassium feiiicvanidc in a solution made alkaline with sodium caibonate 
IS ledueed to potassium feiiocvamdc b\ ccitain of the i educing substances 
present in the blood filtiate 

In the piesence of an excess ot /me sulphate the potassium feiiocsnuide 
IS pieeipitated The leaction mas be lepiesented bj the iollowing equation 

2K4Pe(Cn)o + 3Zii&Oj K2Zii3[Fc(Cn)„]„ SK^SO^ 

The potassium zinc fciiocyanide is insoluble in acetic acid and the leactioii 
IS completed in one diiection 

The uni educed potassium tciiicvanuU is latei i educed b\ potassium 
iodide 111 a solution made acid with acetic acid Tlie leaction nun be lepie- 
sented thus 

2 K 3 Fc(Cn)„ ‘ 2KI 2K,Fe(Cn)r + H 

The amount of iodine set iiee is deteimined by titiatmg with standaid 
sodium thiosulphate, and so becomes an indirect measure of the i eduction 
brought about by substances in the blood filtrate 

EXPERIMENTAL PART 

Piecipitaiion of Pioteins — The blood pioteins weie pieeipitated bj the 
technic described by Folin and Wu An aliquot portion of 5 c e is used for 
the deteimination 

•From the Department of Pin <!loIogr\ ColleKc of Plnslclans and Suifreons Columbia 
University New York CItj 

Received for publication November 16 1928 
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DETERMINATION OF REDUCING bUBSTANCES IN BLOOD 108) 

Solutions — ^AU the solutions used were made with Merck’s reagent chemi 

cals 

The Allahne Potassium Fei ricyanide Solution uas made hr dissolving 3 29 
gm of potassium ferricjanide and 85 5 gm of anhydrous sodium carbonate in 
distilled water and diluting to the final \ olume of one liter 

G Kassner’ reports that potassium femcjanide solutions of alkaline earths 
are unstable Sodium hj droxide causes it to deteriorate rapidlj The rate of 
this change of alkaline potassium ferricyanide solution is indicated in Table I 
Light IS an important factor in affecting the rate of change 

A 5 Per Cent Zinc Sulphate Solution lias made with the salt which con 
tamed seven molecules of water of crvstiUization 

A 10 Per Cent Potassium Iodide Solution This solution should be tested 
with starch and discarded if free iodine is found 


Table I 

Eate or Change or the ALkalime Potassium Ferricvinide on Standing Exposed 
TO Daylight 


KO or 

DATS 

NO OP 

DETEEII 

EI-ANk determ 

N/lOO C C TOIO 

MEAN 

DEVIATION 

PESCEVTAOE 
or CHANGE 

0 

8 

In Colorless Glass Bottle 
10 00 

0 008 

00 

1 


10 00 

0 009 

00 

4 

10 

9 98 

0 041 

02 

6 

6 

9 96 

0 022 

04 

15 

8 

9 94 

0 026 

06 

34 

10 

9 62 

0 033 

38 

67 

11 

8 9l, 

00.3 

10 5 

0 

4 

In Amber Colored Bottle 
10 02 

0 030 

00 

98 

5 

10 02 

0 023 

00 


Betel iniiiation — Geneial Discussion Quantitatiie caie should be exercised 
m making the protein free blood filtrate and the N/lOO sodium thiosulphate, in 
pipettmg the filtrate and the alkaline potassiiun ferricyanide solutions, and 
in the final titration The making and pipettmg of the potassium iodide, zinc 
sulphate and acetic acid solutions need not be so carefulh done Changes in 
temperature of the boilmg u ater bath during the reduction reaction due to 
ordinary changes in atmospheric pressure piodiiced no noticeable change in 
the final titration 

The zinc sulphate solution should be so deliiered into the alkaline potas 
Slum femcjanide that its rapid and uniform distribution is assured and pro 
cipitation of the potassium femes anide bj the zinc is minimized This mas 
be accomplished by foiciblj blowing the zinc sulphate solution from a pipette 

Techmc An abquot portion of 5 c c of pi otein free blood filtrate is care 
fully pipetted into a test tube of about 20 mm x 170 ram Ten e c of the 
alkaline potassium femcjanide solution are added and the test tube js jilaced 
m boilmg water for fifteen minutes It is lemoied and then cooled at onct 
bj placing it in cold running nntei After the solution is cooled the deter 
mmation mas be continued at am comeiiient time nithm three hours see 
Table H 

lust before titrating 1 c c of zinc sulphate solution are added, then 2 
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ec of potassuini ieiiicj auide feolutiou and 5 cc of appioximatelv 30 pci 
cent acetic acid The titiation nitli N/lOO sodium thiosulphate should be 
completed luthm the next minute oi tuo Tno oi 3 diops of 1 per cent 
starch solution aie added immediatcK befoie the coloi due to the fiee lodrao 
disappears The end-point is the disappeaiance ot the blue coloi 

The blank deteimination niaj’’ be made in the following inannei a solu- 
tion maj be made ivliich contains 1 volume of 10 poi cent sodium tungstate, 
1 volume of % N sulphunc acid, and 8 \oliimes of uatei Fuc c c of this 
solution leplaces 5 c c ot the piotein-fice blood 111 ti ate in the technic de 
scribed aboie Pne ct of distilled watci maj also be used to leplacc the 
blood filtrate 


Tab CL II 

A COMPVRisos OF Tin Efiect 01 Timf of Stisding os Tin Amoust 01 Hedcctios or 
POTASSIClt FrURtClANIDE SOLUTION BA GCUCOSE \T POOM TCMPFRATUFF 
01 AFFrOMM ITFLA 18° C 


TIMF IN 

HOURS 

GLUrOSF \DI)FD 

MO 

NO or 

TITR-VTIONS 

-N/lOO 

THIO CC 

ME\N 

PEVI VTION 

00 

1 so 

12 

4 54 

mHCIi { 

1 0 

1 so 

0 

155 


20 

1 so 

C 

4 5'> 


S 0 

1 10 

ir> 

4 OS 



tujll hi 

A Com vKisos 01 THE Eiffct of Tin M\mmim Amount oi somcm Tcsostati, S cc oi 
F ocis AND Wu Eiltritt Contumnq Tin IsDiciTiD Amount oi Standard Glucose, 

AAD OF No Sodium Tungstati, see or Witfu Also Containing tue 
Indicated Amount of Standakd Glucose, on the Pfduction of 
100 cc OF AV-00 Alkilinf Potassium Ficricaanidf 


^ UMBER OF 
TITRATIONS 

CC n/100 
TUIO 

\tTUAI OUU 
COSE VDDFD 
MO 

OLUCOSI 

FFR 100 C C 
MO 

MEAN 

DELATION 

ME,AV 

DEVIATION OF 
JIEAX 

Filtr lie 

16 

15S 

0 50 


±0 058 

±0 015 

14 

2 37 

0 75 

75 

±0 054 

±0 015 

14 

3 15 

100 

100 

±0 028 

±0 008 

r. 

158 

1 50 

150 

±0 043 

±0 011 

ll 

I) n 

2 00 

200 

±0 042 

±0 011 

JS 

7 51 

J50 

250 

±0 038 

±0 007 

31 

8 96 

3 00 

300 

+0 054 

±0 012 

Wntor 

43 

0 32 

0 10 

10 

+0 042 


34 

OSG 

0 25 

25 

±0 047 


17 

155 

0 50 

50 

±0 035 


12 

2 32 

0 75 

7"* 



16 

3 02 

100 

100 

±0 037 


11 

4 54 

150 

150 

±0 032 


tl 

5 90 

2 00 

200 

±0 034 


17 

7 42 

2 50 

250 

±0 034 


19 

8 79 

3 00 

300 



Calculation — TJie amouut of N/lOO bodium tliiosulpbate 

icqinied bi the 

flee lodme iii the unkuoun is subti acted fioiu 

the amount 

required bv the 

blank Tbe 

differ ence 

is piopoitional to tlie 

amount ot 

potassium ieiii- 

ej auide that has been ledueed bi’' the ledueing substances in the,blood filtiate 

Since tbe aliquot lepiesents but 0 5 

c c of blood, 

, the result is multiplied bi 2 
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and by 100 to obtain the itducinft powei pci 100 c t o£ blood In Tables III 
and IV this baa been done 

Glucose Standard Table III is based npon i esnlta obtained from a sample 
of glucose furnished bj the United States Buieau of Standaids The specific 
rotation v, as stated to be as follows 

[ a: ] — 62 032 + 0 0422p + 0 0001897p 

"Whert. p IS the percentage concentration Glucose Sample 2, piepared b\ 
Duggan and Scott* agreed tivitli the above in its reducing pon'er 

A carefully iveighed amount of glucose was dissoh ed m a suitable olume 


Table IV 

Airou^Ts OP Gluco<;e and Glucose Co jceatration or Blood Cohrespovdino to Vabtino 
Amounts or N/ioo Sodidu Thiosulphcte 


N/lOO ACTUAL OLU 

TinOSUtiPllATE COSE INDICATED 
C.C MQ 

GLUCOSE 

JN 100 CO OP 
BLOOD MO 

N/lOO 

TUIOAULPII 4TF 

cc 

\CTUAL OLU 
COSE ISDIL VTEO 
MO 

GLUCOSE 

IN 100 C 0 

BLOOD MG 

0 10 

0 03 

r 

4 uO 

149 

298 

0 20 

0 00 

j 

4 60 

1 52 

304 

0 30 

0 00 

18 

4 ,0 

155 

310 

0 40 

012 

34 

4 80 

luO 

318 

050 

015 

30 

4 90 

163 

326 

0 60 

018 

36 

si 00 

166 

332 

0 70 

051 

42 

>10 

160 

338 

0 80 

0 23 

40 

j20 

173 

34C 

0 90 

0 27 

54 

uZO 

170 

352 

100 

0 50 

60 

• 40 

1 80 

360 

110 

0 34 

68 

I oO 

3 63 

360 

120 

057 

74 

>60 

1 86 

372 

130 

0 41 

82 

si 70 

1 00 

380 

2 40 

0 45 

90 

80 

103 

38C 

150 

0 48 

96 

oOO 

19* 

394 

ICO 

0 62 

104 

0 00 

-00 

400 

170 

0 65 

110 

U 10 

-04 

408 

180 

0 58 

116 

0 20 

_ 07 

414 

190 

0 61 

122 

C30 

- 11 

4-2 

2 00 

0C5 

130 

C40 

214 

428 

210 

0 68 

136 

CsiO 

- 18 

410 

2 20 

0 71 

142 

0 60 

2 21 

442 

2 30 

0 74 

248 

6 70 

_2o 

4.j0 

2 40 

0 78 

156 

0 80 


4uC 

2o0 

081 

162 

6 60 

-3'’ 

4G4 

2 60 

0 65 

170 

”00 

2 3o 

470 

2 70 

0 89 

178 

710 

2 30 

478 

2 80 

0 92 

184 

7 20 

2 42 

484 

2 90 

0 95 

IPO 

7 30 

- 46 

4P2 

3 00 

0 98 

196 

• 40 

-40 

408 

3 10 

1 03 

206 

i-iO 

2 s>3 

SOG 

3 20 

1 06 

22S 

7 00 

2 57 

554 

3 30 

109 

218 

1 70 

-60 

5-0 

3 40 

1 13 

-20 

1 SO 

2 04 

28 

iuQ 

3 10 

232 

7 00 

2 6S 

?3l> 

1 CO 

1 19 

-38 

8 00 

271 

542 

3 70 


44 

S 10 

2 7 

no 

3 80 

1 >G 

‘>52 

8 20 

2 70 

'iiiS 

3 90 

1 29 

25$ 

8 30 

2 82 

564 

4 00 

152 

264 

8 40 

2 80 

*>72 

410 

1 35 

270 

8 50 

2 80 

5*8 

4 20 

139 

37S 

8 60 

2 91 

586 

4 30 

1 42 

284 

8 70 

2 0“ 

594 

4 40 

145 

290 

8 80 

3 00 

COO 
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of Matci Tnonty c e of this solution noie diluted to 100 e c Fne c c oi the 
lattei, eoiie&iiondin!>: to ] c e of the oiifrinal solution, ^\el( used loi each 
determination 

BesnUs of the Woil With Blood — A lew < \])ei imcnts weic earned out with 
the Shaft ei -Hartmann method and nn method siinnltaiiconsh in oidei to com- 
paie the OAidizing power of tin two methods on the piolein-fiec blood filtiate of 
the blood of diffeient animals Table V shows that m\ method eonstauth gnes 
lughei 1 allies foi the amount of lediicing substances piescnt lu the filtrate 
Theie is no appaient stoicheiometiieal lelationship between the two methods 


rniii \ 


A COMl \I ISOS OF Tin SlIAHH II \l TWINS VSU rill VllllOK S MlTHOl) os TUI AMOI ST 01 
BFDI CISO SUnSTVNClS IS TUI I’HOrilS FRII llITRVTl or Tlir 
Hi 000 OF IniFIRlST \SIM1IS 


HtrOOI) 

MO 

Oi OLl CDS! PFU 

100 C 0 01 

RIOOO 


01>>niFNCF 

su\nrH n\RTM \\\ 

NO 01 

DETFR\r 

NO 0^ 

1>FTI lEM 

VUTIIOK 


Cat (etherized) 

(7) 

274 

4 

(b) 

311 

±2 0 

37 

0\ (fresh) 

(H 

79 


(1) 

121 

±1 3 

43 

Os (fermented) 

(') 

24 

±1 9 

(■>) 

44 

+1 3 

20 

Babbit (fresh) 

(10) 

143 

±27 

(10) 

KiO 

fi 0 

23 

-Uligator (fresh) 

(G) 

CO 

±3 3 

(4) 

112 

±1 3 

43 


Fiom the above icsults it ajipeais that othei substances than glucose aic 
oxidized In the potassium tenieMinidc While this is disappointing in some 
measiiie, the difficult! is piobabh one of dcgiee oiih loi it is gciicialh con 
ceded that none of the methods in gcneial use, except possibh the latest meth- 
ods of Benedict and of Folin,' aie stiictls specibc loi i educing sugars 

The method is useful in spite of its lack of specihcitr foi moasiiiiiig 
changes in the conceiitiatioii of the leducing substances, espeeialh so when 
these changes aie piesiimnbh due solelj to changes in the concentiation of glu- 
cose as 111 insulin studies oi woik imolMiig the feeding or the injection of glu- 
cose Its use. 111 place of one of the coppci methods, is to be piefeiied in 
studying the blood of ceitain iineitebiates and of cold-blooded sertebiates 
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THE BENZIDINE EEACTION*^ 

Some Obseb\ations I?el.\tinq to Its Clinic \l Application 

By Robert G Bramkamp, AB , Banning^ Calif 

^r'HESE experiments were undertaken to determine the quautitj of blood 
introduced into the alimentaiy tract necessair to give a positive benzidine 
reaction in the stool The relation of the test to the diet was also considered 

The benzidine test is simple of application and is quite generall} used in 
clinical practice Its sensitneness for blood aiising from different parts of 
the ahmentarj tract is therefore of practical importance 

The onl} irork relating to the quautiti of ingested blood required to gne 
a positive stool leaction is that of Abiahams* vho aftei living on a hemo 
globin and chIoroph 3 11 free diet found that 1 cc ga^e a positive reaction 
His experiments weie appaiently not continued 

Ogilvie states that au} exclusion of meats fioin the diet (except for laigc 
quantities of rare meat) is uuuecessaiv Other than these expenments there 
has been little done relating diiectlv to the effect of diet upon the test for 
occult blood, although manv of those who have worked with the test recom 
mend that a meat free diet be instituted scvoinl dnjs before the stool is to 
be examined 

EXPEBLVIENTAL 

I Technic — Three geneial methods were used 

1 (For staudaidizmg the leagents) Two cc of the solution to be 
tested are mixed with 1 c c of half satmnted benzidine in alcohol Li>le, Curt 
man, and MaishalF advise against the use of alcoholic solutions, but witli 
fresh preparations quite satisfactoiv blaul s iie obtained To this mixture 
are added 05 cc of glacial icetic atid and 03 cc oi hvdiogen peroxide 
(3 per cent) A blue zone at the line of junction of the peroxide with the 
other solution indicates the presence of blood Tins test is not applied to 
fecal matenal For the latter, the following weic used 

2 (Recommended bv 0 <S. R Adlei ) Aftei preliminarv ether extiae 
tiou the stool IS treated with about one third its volume of acetic acid and 
thoroughly mixed The mixture is then cxtiacted w^th mother portion of 
ether The ethereal extinct is mixed with 1 cc of benzidine solution, and 
03 cc of hvdiogen pei oxide is added A positive reaction is evidenced bv 
the appearance of a blue color at the line between the Inst two liquids 

3 The slide test of Wagnet A smear of the stool is made on a slide 
and heated for a shoit time Upon the sineai are placed two diops of acetic 
acid, followed bv eight drops of benzidine solution and two of hvdrogeu 
peroxide In the presence ot blood the smear and liquid become bright blue 

n cehel fT piibllcAtfon Oefaber 1 292S 
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the mtestiiie is impoitant lu decomposing the blood to products i\hieh do not 
react to the benzidine test Dialjsis of the digestion mixtuies gave no indica- 
tion that am of tlie leacting substances could pass thiough a sennpermeablc 
membiane 

c Bcictoial BcLomposiiwn — Tno cc of 50 pei cent blood in natci weic 
inoculated vitli thice loopfuls of a heavj fecal suspension After incubating 
for foity-eight lioms the solution was diluted to 1/1250 of the oiiginal blood 
volume, and it ivas found that 0 1 c c of the solution pist ga^e a positne le 
action, theiefoie theie had been no i eduction of the leactiiig blood bi bac- 
terial decomposition such as would occiu in the intestine 

These tests (summaiized in Chait .1) indicate that blood liberated m the 
stomach wmuld be digested and absoibed to a eonsidciable extent on passing 
thiough the intestine so that a toiisideiablc heinoirhage might occui before 
a positive test foi blood would be obtained in the feces On the other hand, 


Effect of tiOEtrivE Aertan vFen rue snnE omn-rnY i>FBu>ot> 



blood liberated in the lowei pait of the small intestine or in tlie colon is not 
appreciably acted upon, and tliciefoie a much siiinllei amount would suffice 
to be detected by a stool test 

To test these assumptions we attcniptid to libeiate the blood in the low’d 
intestinal tract One w ould expect to find that a much smallci amoiuit would 
give a positne leaction m the feces Diied blood was used, administeied 
in steaiic acid coated capsules Two tenths gin of KI administered in these 
capsules appeared in the saliva only aftei thice to foui houis This would allow' 
the blood to be paitially acted upon in the intestine but to a lessci extent 
than w’as pei nutted by the pienons method 

The lesults of these tests aie shown in Chait 2 Even though the steaiic 
acid capsulation onh pnitinlh i educed the intestinal digestion of the blood, 
there w’as a i eduction of the quantity of blood lequiied to give a positive 
stool leaction, to 1 gin (12 pei cent iveight of feces) It is to be assumed 
that a libeiation of quite a small amount of blood in the lowmi small intestine 
01 colon would lesult in a positive test in the feces No suitable method wms 
ariived at toi the Iibeiation of the blood so fai down in the alimentaii tiact, 
so that the lattei assumption could not be pioved 
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VI Effect of Diet — ^]\Ian\ foods a positive reactiou to the benzidine 
test before ingestion This is true of meats espeeiallj, and it is interesting 
to huovv to what extent tlie ingestion of these aiticles will affect the test for 
blood in the stools The test negative diet emplojed m the previous experi 
inents was also used here To the daily diet the follownng were added with 
the results given below 


2tj gm dried beet 

positive 

2j 0 c c meat base veget ible soup 

negative 

100 gm cluckcn 

t 

1 lamb chop 

(t 

7r gm hamburger 

positiic 

<0 gm li**er (fried) 

7 gm roa^t beef 



It should be noted that these rathei incomplete diet tests weie peiformed 
on a single subject, and though he was apparently normal, there are individ 
ual differences in digestive powei The above diets would probably not be 
positive in most cases but thev seivc to emphasize that the diet ot a pa 
tient should be inspected befoic a positive test foi occult blood can be un 
questioned There seems to be no geneial agreement upon the relation of 
diet to the test and further experiments are necessaiy One woiker after an 
experiment conducted for eleven consecutive dnvs’ found no positive re 
action, even aftei the ingestion of two ounces of boiled ox blood 

To be suie that a positive benzidine test in the stool is due to blood it 
seems advisable to at least require that all meat be omitted from the pa 
tient diet for one or two days preceding the test Tlie following have been 
found to give stools that aie consistentlv negitne milk cheese, fresh eggs, 
well cooked potatoes, butter, drv breakfast foods bnl ed custard and most 
fruits The patient when on the diet ingests a capsule containing 100 mg of 
carmine, which gives a distinctive color to the stool A poition of the colored 
stool IS then tested for occult blood A positive reaction under these con 
ditions is of definite diagnostic importance 

SUMMARV 

1 Under the conditions of these expeiiraeiits the ingestion of 3 5 gm of 
blood results in a positive stool reaction to the benzidine test One gram of 
blood in a stearic acid capsule also gives a positive reaction 

2 In vitro panel eatic digestion reduces the reacting power of blood to 
one half the original 

3 Four hundredths per cent of fresh blood causes the stool to react posi 
lively The liberation of tins percentage of blood in the lower intestine 
should theoretically result in a positive test for occult blood, but this was 
not proved 

4 To obtain reliable results the patient should be placed on a meat frci 
diet for two dav s preceding the test 

HEFEREXCES 

1 Abrahams Note on Test for Occult Blood Lancet 2 4'’0 Viigust 21 1^20 

2 Ogilvio Testing for Occult Blood in the Feces Brit Vtod T 1 7 ^ 302 

3 Lvle Curtman and Marshall A Stud^ of Some of the Factors Involved in llic B nridine 

Tost for Occult Blood T Biol Chem 19 44 3014 



BENCE-JONES PROTEIN IN BLOOD SERUM LEADING TO DETECTION 
OP JIULTIPLE MYELOMATOSIS^ 

Report or a Casp 

By tl J Shori, MD, vnd I R Crauford, JID. Xrw York 


O N REMOA^AL of seia fiom the inactnating watei-bath foi AYasseimaim 
test, one seium Mas noticed to eonlnm a solid, gclatiiioiis, Mhite piecipi- 
tate This serum Avas notably cleai befoie inactnation Because of the tem- 
peiatuie at Avhich the piecipitate had formed (56° C toi thirtA’ minutes) the 
piesence of Bence-Jones protein Mas suspected Puither examinations of the 
patient’s mine rciealed the piesence of large quantities of Bence-Jones protein, 
these Aveie folloM’cd bs thmough x-iiu examinations of Ins skeletal sistem 
M'liich revealed in the ciaiiium the usual pathologic changes lound in nneloma 
Details of the case folloM 

Htslory — AV AV , mile, nged fiftA two, born in tlie Uiiitiil Stitts, nil rstito broker, 
mimed, applied for medic'll csamiimtion on M-ircli dO, 1027 ITis cliiof complaints Mere 
“ sluggishness of intestines” and ‘‘MC'inness ” Pimih bistori mis irrelcvint Tist bistori 
MIS that ho had had chorea and tjphoid ftitr, both Mith complete rttoicrN Habits Mere 
good oxeept foi the use of G cig irs and C pipefuls of tobino dnih, little exercise, too free 
use of salt and pepper, Mith little fruit or xtgetablcs in diet 

Physical PravmaUan — The important tindings were as tollous A lirgcfr lined man, 
height 70 inches, weight ISOYi pounds, appe ired dcndcdlv ill, worried, tind Skin showed 
moderate pallor, e\os, ears, nose, throat and Icith wen issintiilli negitne, jiiilse 72, nguliir, 
blood \essels slightlj thickened, blood pressure W8/G0 heart normal in sire, sounds lacking 
in tone lungs negatne, ibdomcn negatne, reflexes negiiliie, ment il state apprehensive, 
extremities negative 

LtnonxTOiix iindinos 

Ilcmofflobin — Light ind eight tenths gin per 100 cc {cqiuls "2 per edit, AA illianison’s 
standardi) , enthroevtes, 2,828,000, leueocites, 0,000, color index, OOI, pnhnnclear neiitro 
pliiles, 07 per cent, hniphocjlcs, 35 per cent, cndothelincitis, G per cent, ensinophiles, 1 
per cent, basophilcs, 1 per cent No parasites found 

Urea Nttropcii, 15 8, nonprotem nitrogen, 35 4, uric uul, 5 2, crcitimnc, 18, sodium 
chloride, 5 08, sugar, 105, cholestciol 150 mg pci 100 i c 

f] assermavn icti was negatne with alcoholic and cholcstcroli/ed antigens 
Pouhiic Urinalysis — Single specimen, amber, turbid, specific gi nits 1 030, reaction 
icid, albumin tiace, siigii negatne, few epithelial cells, i little imiciis and amorphous 
materi il (In this examination the Robert’s test was used for aUniimii iiid the Bence .Tones 
protein w is not detected ) 

Gastric Analysis — Fico 1101, 40, combined HCI, IG, org iiuc icids mil acid silts, 8, 
total acidity, G4, lactic icid, 0, occult blood, 0, microscopic, negatne 

Jrcccs — Essentnlh negatne, except on one occasion i definite icactioii for occult blood 
w IS obt lined by the hcnvidinc test which w is not explained it the time On a siihscqnent 
specimen the test Mas negative 

KOEXTOEX examination 

After obtaining the chanetenstic reaction for Bence Jones protein as noted above, 
numerous roentgenograms of the bones were made and reported as follows 

•From the Laboratories and X-Ra> Dopariment of the Life Extension Institute New York 
■Recelxed for publication October 26 1S28 
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Bxaminition of the entire skeletal system showed no clinngcs suggesting roultiplc 
m^cloma with tho folloiMng exceptions In the films of the cranium i\ere found involving 
some of the bones of tho cranial vault rounded areas of diminished density suggesting 
the possibilitv of multiple mielomatosis In the bones of the right leg there was evidence of 
slight periostitis involving the tibia and to lesser extent the tibia of the left leg 

Unfortunately, several of the better original films were given, into the possession of 
the patient and never recovered One view of the cranial vault is reproduced in Fig I 



Fit 1 — Posteroanterlor \lew of cranlun shonlnp Isolat tl areas of Ilmlnlsted densltj at the 
upex of rlie cranial vault 

COMMENT 

The patient continued at his work as leal estate brokei until about one 
month before his death in the spring of 1928 when he was confined to his bed 
Ihe immediate cause of death was extreme astheuia resulting from his progres 
sue anemia Theie were slight impi ov cmeiits in the blood count lollowiiio 
sev eral blood transfusions but the remissions were oul^ temporarv 

The Uro outstanding features of this case arc the lather unique v\a} in 
which the clue to the condition was fust discovered and the degree of anemia 
incident to the slight degree of bone luvohement It would appear that tin. 
anemia was due to some inhibitory influence upon tlie marrow of tlie otliei 
bones resulting from the disease process as no evtensive structural bone mar 
row change could be demonstrated 

REFERENCE 

1 ’Williamson C S Influence of Age luiil Sex on Ilimoglobm A Npcctrophotonietric 
Annlvsis of Nine Hundred and Nmctccn Oasis Arch Int Med 18 '"0 miC 


THE USE OP SODlUJvI CITKATB AS ANTICOAGULANT IN THE 
CHEIiriCAL EXAMINATION OP BLOOD" 


B\ S L LriBOir M A, v\d I S WiTcncLt i[D, New Yobk 


I N THE clieimcal c\ammRl.ion o£ blood, polossi^nn oxnlalc is most Midelj 
used as an anticoagulant It is the geucial iininession that sodium citrate 
cannot be used, foi the leasoii that it supposedh interlcies with deproteiniza 
tion, especially when tungstic acid is used as the piotein piecipitaiit It is 
fuithei claimed that the citrate intciieies with the deteimiiiation of uric acid ' 
A studj of tin cttcct ot potassium oxalate and of sodium citrate upon 
some of the chemical constituents of the blood was iindcitalvon foi the follow- 
ing reason it is oiu intention to collect data on the distiibution of calcium 
between coipuscUs and plasma, and also the lelation of calcium to other con- 
stituents of the blood Theie is a (luestion o': to the picsencc of calcium in 
coipuscles, thus, Abdei balden- who examined the blood of the cow, bull, 
sheep, hoise, pig labbit, dog and the cat, lound no calcium in the coipuscles 
He did not boweiei, examine the coipuscles of human blood foi calcuim 
Maniott and Howland'' also claim that theic is no talcium in the coipuscles 
of human blood Tlun base then tonclusion on then finding that whole blood 
contains appioMinatcIi onh half as much calcium as does seiiim In oppo- 
sition to this MOW au tlie following findings Schmidt^ claims to haie found 
about 3i pei cent of tin talcium piesent in the coipuscles ot human blood 
Comie and Calhoun lepoited tin picsence oi calcium in the coipuscles of 
human blood in concentiations onh somcwliat sniallei than in scrum Jones,® 
and Jones and Nve" gne flgiues langmg liom 'i 0 to 87 mg per 100 cc foi 
the calcium conteut of the coipuscles ot intants and coiiiig cliildieii 

It IS obvious that oxalated blood cannot be used foi the determination of 
calcium Sodium citiate toims soluble calcium citiate and is the ideal anti- 
coagulant with lespect to calcium deteimination 

Foi the sake ot ecouomi it is desuable that the calcium dcteimmation be 
done on the same samples ot blood that aic being sent to the laboraton foi 
xoutme chemical examination Oiu loutine examinntion consists in the detei- 
mmation of iionpiofein mfiogwi uie.i-nitrogeu, uiic aud, and sugai Othei 
constituents aie detcimiiied when leqnested 

EXPERIWEXTAE 

Two huudied e e of blood wiie collected fiom a patient with pulmonaii 
edema into twm contameis, 100 c c into each One ot these contained 30 diops 
of a 20 pei cent solution of potassium oxalate, aud the othei contained 30 
drops of a 25 pei cent solution of sodium citiate The eoucentiatioii ot the 
two salts was adpisted accoiding to then moleculai weights 

Complete pieventioii of coagulation was cttected with both salts 

•From the Biochemical Laboratorj of Lebanon Hoipltnl Non York 
RcceUeil foi publication Not ember 8 1928 
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The bloods were iinraediateh taken to the labonton and six 10 c c por 
tious of each blood wcie pipetted into flisks Van mg: amounts ol oxalate 
and citiate woie added to the respcctne bloods To each sample was thou 
added 70 c c of water and 10 c c of each, 10 pei cent sodium tungstate and 
two thirds nonml 11 SO, The following determinations were done on tin 
filtrates nonprotein nitiogen b\ the method of Koeh klcMeckin uiei 
nitrogen bj the mttliod ot Folm and Denis/ mic acid b^ the ractliod of 
Folin,’° cioatimnc b\ the nuthod of Folm sngai bj the method of Folia 
and ‘Wu ' The lesults aie shown in Table I 


Table I 


NO 1 

BLOOD ' 

\NT1C0A0 

\DDED 

1 

[ UhEA S i 

URIC 

ACID , 

1 CREATlMSf 

1 suaxR 

Oi.L 

CTR 

1 1 

CTR 

OXL. 

1 CTR 

OSL, 

j CTR 

OXL. 

CTR 

1 

None 

S(j 

3f>0 1 

102 

I lO 

IS 

30 

1 7 

1C 

113 

111 


2 dr 

> n ' 

3C2 ! 

iGfi 

ICl 

3C i 

36 ' 

17 

1 7 

110 ' 

109 

3 

r < 

30 fi 

3IW 

1 30 1 

3.8 

37 ; 

1 43 ' 

3 6 

1 1 

332 

300 

i 

10 

30 4 

37 

16Q 

16 4 


3fi 

1 8 

1 C 

1 100 

106 

5 

1 

' 1 < 

41 0 

I _ 

1/ 0 


3 " ' 

J ^ 

1 8 

' 10 

302 

6 

1 «.c 

' 37 1 

4- 4 

16 9 

17 0 


40 j 

1 C 

1 / 

104 

100 


The oliitlon bernin \»n clou h and coxtid not be rcn 1 Jn the colorimeter 


DISCUSSION 

AVe eucounUied no difiSculU m obtniniUo clear filtiates in the piescuec 
of citrate witli tlie reagents used In this respect the citrate and the oxalate 
beha\ed abl e 

The citrate not oulj does not intcrleie witli the deteimmntion of unc 
neid the method used but as is shown b\ the table it is superior to tli'^ 
oxahtc The last thieo tubes containing Inigc amounts of oxalate became 'veiv 
cloud\ on addin^ the icagents and Tcr\ little coloi dL\ eloped while all the 
tubes containing citiate e%en those containing the Inigest amount used in the 
test lem lined ■\ei% cleai and developed i good color 

As for the othei constituents determined in the piesence of excess citrate 
tlie nonpiotein nifjogeii fi action is definitely increased while the amount of 
sugar IS somewliat deci eased Piacticalh this is of no significance since tlic 
amount of citiate producing such faulty results is fni in excess of the Tnionnt 
tlint may xyei be used foi collecting blood 

The cfiect of sodium citiate on the chemical constitin nts of the blood yyns 
fmthei tested on a numbtr of bloods taken foi routine exnmimtion Tliese 


TABUS II 


so 1 

[ s P S 1 

UREA 

N 

CRIO 

VOID 

( CRh \TIM\F ; 

1 SDOAE 

lUOOf) 1 

OSL. 1 

OTK 1 

o\r 1 

CTR 

0X1 1 

m< 

1 0 \t 

1 i 

1 e\L. , 

(TK 

1 1 

-S 3 

_K 8 

n ' 1 

11 r , 

1 1 

1 r 

1 - 

1 3 1 

0 ( 1 

) 

2 

11 r 

n < 1 

1 1 

I a 1 



_4 

' 1 r 

111 

1 IIH 1 

in 

3 i 

3(1 (1 

-•7 1 

14 4 

14 1 

' - 


I ' ^ 

1 ^ ■* 

IK 1 

114 

1 

I 1 

'•4 - 

' ’ 1 

0 s 1 

1 



‘ i(> \ 

ir 

II 1 

1 

30 4 1 

’i» 0 

14 0 1 

14 4 

1 1 1 

I s j 


\ 

SJ 

sa 

0 1 

3a- 1 

3 1 

lO*’ ! 

irc 1 

1 •• 


' ‘ 1 

1 4 , 


-21 


r2> , 

25 0 

U 3 

11 1 ' 

1 1 1 

1 1 

111 

I a 

0 

81 

1 

"8 (1 , 

q ^ I 

43 

428 

s 

n a 1 

30 1 

3 

124 1 

I 1 

0 

33 4 

33 0 1 

1 0 , 

14 4 1 

1 3" 

3 1 



iss 1 

is 

10 1 

37 4 1 

IS 0 1 

1 1 

n 1 

1 If 

3 1 

1 s 

1 


»3 
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bloods Aveie collected in duplicates, oue poitiou in potassium oxalate, and the 
othei poition lu sodium citiate Tht bottles for tollcctnig tlie bloods uere 
piepaied bj lutiodueiiig thzte diojis of 20 pci tent oxalate solution into each 
bottle, and diied at a tempeiatuie ot about 100° C Anothei set oi bottles uas 
prepaied containing tliiee diops ot 25 pel cent solution of sodium citiate These 
bottles Aveie diied in the nicubatoi at M° C o\ei night High tempeiatuies 
should not be used foi diAiug the citiate 

The ahove-iiieiitioiied fixe deteiminations ueic then perfoimed and the 
lesults conipaied Table 11 shous that the lesults aie quite satistactorx 

SUMMARX 

1 A coinpaiatne studi uas made ot the tllett ot potassium oxalate and 
sodium citiate upon the deteiiniiiation ot some of the chemical constituents of 
the blood 

2 Sodinni citiate max be used as the anticoagulant in blood foi these 
deteiminations ‘With the amounts ot citiate used no difficulties aie encoun 
tei ed 

3 The complete piecipitatioii ot blood pioteins is pioduted 

4 111 the deteiiiuiiation ot iiiic acid bx the method ol Folin hettei icsults 
aie obtained xxnth the citiate than xxith the oxalate 
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THE WASSBKMANN EBACTION OF HTOIAN JIILK 
A Comparison op Blood and SIilk Tests in 107 Cases 


By Julios Jaroho, M D FACS,* New York 


' j ‘bb perfonnauce of the "Wassermann test on the milk suggests itself as a 
eouTenient method of detecting the presence of sjphilis in puerperal 
women To study the rebahility of this test, specimens obtained from 125 
mothers fiom the third to the seventh day postpartum were subjected to the 
Wassermann test in an institution in which the blood is examined routinelj 
In 107 instances a comparison of the Wassermann reaction in the blood serum 
and in breast milk showed close parallelism The remaining 18 are not con 
sidered here since the reports of their blood are not available, of their milks 
1 was three plus and 17 were negative 

REPORTS OP earlier INVESTIGATORS 

Bab’ m 1907 performed Wassermann tests on the breast milk of three 
syphilitic and one nonsyphilitio woman and observed that the reaction was 
positive in the syphilitic patients and negative in the other woman Later 
Guicoiardi,’ Bauer,’ and Bar and Daunay' reported a few oases in which a 
positive reaction was obtained fiom the breast milk of women known to be 
syphihtic 

Bar and Daunay performed the Wassermann test on the breast milk of 
8 women with florid syphilis In 5 cases the reaction was positive in two, 
doubtful, and in one negative In 15 nonsvphilitic women the reaction was 
negative 

Thomsen’ in 1909 reported that in 9 sj philitic iv omen who began to nurse 
their mfants, the reaction of the breast milk was definitely positive during the 
first two days after labor Then it began to dimmish in intensitj and usually 
became negative after the fifth or sixth day of the puerpenum In 8 sj^philitic 
women who did not nui’se their infants the positiv e reaction persisted until it 
was no longer possible to obtain milk foi examination (8 to 14 days) In some 
of these women, known to be sjphilitic, the Wassermann reaction of the serum 
was negative In 82 nous} phili tic women iiho were nursing their infants, the 
reaction was negative when the milk was tested from five to tliirtv five days 
after labor Howev er, in 9 of 46 nonsyphiUtic women whose milk was tested 
in the first two or three days of the puerpenum the reaction uas slightlv 
positive until the fifth oi sixth day In none of these cases was the reaction 
of the serum positive In 8 nonsyphilitio women who did not nurse their 
children, the reaction of the breast milk was uniformly negative 

Vttendlnt Obstetrician and Gynecoloslst. Sydenham Hospital Attending 0>TiccoIocNt 
Beth David Hospital and Home of the Daughters of Abraham Consulting G>mccologIst Ha 
tings Hillside Hospital 

Ilecelved for publication ‘Novemb r 1 19 
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In a giouiJ of 28 piieipeial oi piegnant women, Eojas® an 1919 observ’ed 
a i)ositi\e Wa&seiniaun i taction in the milk or colostiiiin and also in the blood 
in 7 cases yeventeen of the patients had been deluered ^^lthln live days and 

II neie in the last ti\o months ol piegnancj In three of the positne cases, 
the reaction vas nioit pionounctd in the milk than in the blood In 6 cases, 
theie was a positne leaetiou in the milk and a iiegatne one in the serum 
The false positne leactions obtained in the colostium mai, in mj opinion, be 
attiibuted to the iichiiess of that substance in globulin oi to the anticomplc- 
mcntaij substances, if the milk had not been heated 

Examining the bieast milk oi 40 nomen, lb of nliom ncie knonn to Iwni 
syphihs and 15 to be fiee fiom the disease, Rusca' in 1919 obseiied a con 
stantly negatne leaction in the mamman seciction fiom noiraal women 
fiom the second to the ninth mouth oi piegnanci In the secietions obtained 
tiom the sjpliilitic nomeu tlicie nas a strongly positive leaction, which 
tended to disappeai xindei tieatment and paiallcl the reaction in the blood 
Rusca ’s fuithei studi,'* lepoitod in 1921, eonfiimed the presence of sjphilitic 
reagm in breast milk eseii in advanced lactation He expiesscd the Men that 
the milk reaction is not so scnsitiie as that of the blood, but that a positive 
leaction in bieast milk indicates giaie and actne syphilis 

Klaudei and Kolmei'' in 1921 peifoimed Wasseimann tests on the bieast 
milk of 19 syphilitic nomen, all of nhom bad a positne leaction of the blood 
In the ma^oiitv, the reaction nas four -plus nitli three antigens The ma- 
jority of the patients neie uutieated and piesented no clinical cMdence of 
syphilis, although some had secondaiy and late secondaiy skin lesions 

The milk nas obtained at raiiablc peiiods aftei childbiith oi duiing the 
last month of pieguancy With the techiiie emploied, fiesh, rinheated human 
milk was anticomplementaii in amounts I'aijiug fiom 0 5 to 0 9 c c Tests 
conducted nith one-half oi even slightly more ol these anti complemen tan 
amounts Melded negatne leactions in the milk of all nomen except thiee, 
two oi whom weie tested within five days of delneij In one of these tno 
cases the milk nas likewise negatne befoie and tliiec neeks aftei delnen 
It IS difficult to inter pi et the findings of Klaudei and Kolmei because of the 
fact that ran milk was used and aiiticomplcmentan leactions neie obtained, 
also because in 16 of then 19 cases the milk nas examined a month or latei 
aftei delivery 

In human milk from 89 syphilitic and 21 uonsj philitic motheis, Cotel- 
lessa’“ m 1923 obtained parallel Wasseimann leaction nith those of the scium 
To avoid iiiactn ation the fat was leinoi'ed bj centiifugation The test nas 
peiioimed nith 0 5 and 1 c c of milk 

ScliwaiA and Schubeit” in 1925 reported paiallcl Wasseimann reactions 

III the blood and milk of 45 women in the eailv days of the piieipeiium In 
17 cases the reaction in the blood was negatne and that in the milk was also 
negative, except foi an anticomplementaiv reaction m two cases In the re- 
maming patients, who were definitelj' sj'philitie, the Wassermanii reaction m 
the milk corresponded with that m the blood However, there were some pn 
maiy infections in which the reaction nas positne in the blood but still iiega 
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ti^e lu the nulk In three cases in ivhieh the blood reaction had bten iidnced 
b> intensiie treatment, the milk still ga\e a strongly positiye reaction 

Martin’ in 1925 noted that he had found the Wassermann reaction posi 
tne in the milk in all ivomen with positive blood leactions, but in women 
nursing their infants he ohsened that the reaction becomes negative in a fen 
dajs, thus confirming Thomsen s eailicr report 

Hackemanu’* in 1926 leported a pirallel studj of the Wasseimann leao 
tion m the imik and seium in a mimhei of cases In 24 nursing mothers whose 
blood reaction n as positive the reaction m the milk was also positive until 
the thud to the eleventh daj of the pueiperium, an average of sis to seven 
dajs In 6 nursing mothers whose Wood reaction was negative there was a 
positive reaction in the milk, which lasted until the third to the fifth dav of 
the puerperram (average 4 5 days) In four cases the Wassermann was nega 
tive in both the blood and the milk In three cases in women who did not 
nurse their infants the reaction was positive m the blood and also lu the 
milk until the tbirteentb to the tvvcntj fifth day postpartum Hackemann 
believes that the false positives m the milk during the earlv dovs of the 
puerpenura are due to the presence of serum globulin 

Iiipinski and Keller’* in 1926 reported a stud} of the Wassermann test on 
mother’s milk in 200 women from which the} concluded that the Wissermarui 
reaction is positive in the milk of syphilitic women and remains so as late as 
the sixteenth dav of the pueiperinm even in women who nurse their in 
fants In cases of latent s.v philis tliev believe it mav be positiv e ev en when 
the blood reaction is negative In then experience the blood was never 
positive Villen the milk gave a negative reaction In some cases they oh 
served a false positive leaotion during the first two oi tliiee days of the 
pueipeiinm in noiisv phiiitio women with negative blood tests bat these false 
positives could be avoided by employing not more than 0 05 c a of milk for 
the test In the ease of svpliilitie women the reaction was positive with 
0 025 and ev on 0 0125 c o 

Pranken and Kothmann' m 1927 reported a stud} of 225 eases in w hicli 
the Wassermann reaction of the milk was compared with that of the retro 
placental blood and in some oases with that of blood obtained in the ordi 
nary wa} The Wassermann reaction in the milk agreed with that m the 
blood in 95 5 per cent of the entire senes In 11 oases m which thcic were 
no definite clinical signs of s}'p!uU3 hut the reaation of the arm blood and 
letroplaeental blood was positive the reaction in tlie milk was also positive 
In 4 cases in which the i etroplaeental blood was negative but there was 
either i definite historv of sypluhs or a positive reaction in the blood oh 
tamed from the arm the reaction in the milk was positive In three patients 
under treatment for E}plulis the milk gave a negative reaction One of tlicm 
had a positive blood Wasseimann In 8 cases in winch flieie was no clinical 
evidence of svphilis and the blood test was negative, a nonspecific positive 
reaction was obtained m the milk In 5 other cases without clinical evidences 
of svphibs, there was a nonspecific or anticomplementary reaction in both the 
milk and the serum Pranken and Kothmann conclude tint the Wassermann 
test on the milk is of no more diagnostic value than that on the blood but that 
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it IS of value as a check on the diagnosis in cases in uhich the retioplacental 
blood IS not obtained oi in uhich the blood fiom the aim is not tested at the 
time of dischaige fiom the hospital Especially is this tiue m the detection of 
latent syphilis In then experience, the Wasseimann reaction in the milk of 
syphihtie -women is most stiongly positne fiom the eighth to the tenth daA 
postpartum 

CLINICAL JIATERIAL STUDIED 

The milk nas obtained iiom 125 recent coloied motlieis in a city institu- 
tion in which the blood Wasseimann is peifoimcd as a matter of routine This 
class of patients nas chosen because, b\ leasoii of social, economic and educa- 
tional disadvantages, they iioiild be less likely to lesort to eaily medical aid 
when infected Also, eien if tieatment were started eaily, this class of patients 
would be less likely to peisist in the treatment sufficiently long to iid them- 
selves of the disease than those m moie foitunate ciiciimstances 

Through the etfoits of Di E G Langrock and the collrtes^ of Di PA 
Kassebohm, I was able to obtain milk fiom the thud to the seieuth day post- 
partum Twice a week the milk was pumped oi expiessed fiom the breast 
Before obtaining the specimens, the breasts ueic unshed A clean, sterile 
pump was used in each case The specimens ueie placed in clean, steiilized 
saltcellar bottles and kept on the ice luitil examined Each bottle was labeled 
with the follou mg data name, address, age, hospital numbei, number of chil- 
dren, number of abortions, daj postpartum, result of blood AYasseimann, le- 
sult of milk Wasseimann, and date ulien milk uas obtained Due in part to 
the fact that most of the patients uere young piiniipaiac ranging from sixteen 
to twenty-thiee years of age, the majoiiti denied abortions The Aoungest 
patient was thiiteen a eais old , the oldest, foitj -one 

REMARKS ON TECHNIC 

The Wasseimann tests on the milk Avere perfoimed bj Di A A Eisenberg 
Director of the Sjndeiiham Hospital Laboiatoiies, avIio had no knoAvledge of 
the blood Wasserniann results A\lien he submitted his reports 

Milk may be prepared foi the test bi' shaking Avitli ether and prolonged 
centrifugalization oi by passing it tluough a Berkefeld filter The latter 
method, however, Aveakens the positiA'e reactions somewhat, probablj bA hold- 
mg back part of the reagiir 

The technic of Pranken and Rothniann,*-’ Avliich is almost identical with 
that of Lipmski and Keller,” is to be preferred The milk is centrifugalized 
for thirty minutes at high speed, as a result of which three distinct layers Aveie 
formed The lowest lavei is a thin stratum of giaAish sediment, the middle 
layer, which is the laigest, is watery and almost coloiless, the uppei layer is a 
nairoAv stratum of fatty material A capillary pipette to which a lubber nip- 
ple IS attached is introduced into the middle layer and the water j fluid diauii 
off This fluid IS mactiyated by heating for thirty minutes in a Avater-bath and 
then diluted with normal saline solution m a ratio of 1 5 or 1 10 The amount 
of diluted fluid used for the test is fiom 0 05 to 0 1 c c 

Thomsen’s® observation that some nonsyphilitic mothers had Wassermann- 
positive milk is piobabh explained by the fact that he used noninactivated 
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imik, as was also the case in 8 of 385 cases repoited b\ Lipinski and Keller ” 
Unheatcd milk may gi^e a false positue due to the antieomplementarj action 
of raw milk 

It IS generally agieed that the milk should be obtained from nursing moth 
ers fiom the sixth to the ninth daj postpaitmn and that the reaction tends to 
become iiegatne after the sixteenth daj' The explanation piobabi} lies in the 
fact that in the eailiei dajs of the puei'penum the breast secretion is inoie of 
the nature of colostrum than tiue milk thus accounting for the close relation 
betneen its proteins and those of the blood seium In true milk, on the other 
hand, the piotein constituents are the product of a specific secretion of tlie 
mammary glands Apparentlj the reagin responsible for the positive Wasser 
maun reaction passes from the blood into the colostrum This hypothesis 
n ould be consistent nifli tlie general obseraation that incomplete or slow 
emptying of the breast prolongs tlie duration of the positn e Wassermann reac 
tion in the milk Schwaiz and Schubeit” sometimes obseiied positi\e "Wasser 
mann reactions in the milk of women who did not nurse their infants as late as 
the thirty second dav aftei delnen beenust as they believed local congestion 
had caused *1 retention of colostruia 

RESULTS Oi INVESTIGATION 

The results of the parallel Wassermann tests on blood and milk rcspec 
tively, in 107 cases are gnen m Tabic I 


Table I 

Comparison or Parallel Wa6S£Rm\kn Tests on Blood and Milk 


VO or CASES 

Both blood and milk negative 

86 

Both blood and milk 4 plus 

3 

Both blood and milk 3 plus 

3 

Both blood and milk 1 plus 

1 

Blood 4 plus milk 3 plus 

1 

Blood 4 plus milk 2 plus 

1 

Blood 4 pins milk plus minus 

I 

Blood doubtful milk 1 plus 

1 

Blood 4 plus milk negative 

1 

Blood 1 plus milk negative 

1 

Blood negative milk 3 plus 

1 

Blood negative milk 2 plus 

2 

Blood doubtfnl milk negative 

a 

Blood negative milk anticompleoicntarj- 

2 

Total 

107 


If ve diop fioni consideration the tuo cases in nhich the milk was anti 
complementary, there vas exact qualitative and quantitntno agreement in 89 
per cent of the cases and substantial agreement in 95 per cent 

In five cases contrary results yvere obtained In three instances the milk 
yyas positn e and the blood negative in tyvo the blood positn e and the mill 
negative The tvo anticoinplementary reactions vere dne to the fact that nn 
heated milk yy as used in these eases 
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PRACTIC\H AW’LICATIONS 

If the Was&eimaiiil leaction of the breast milk ot piiexpeial iiouien closelj 
paiallels that of the blood, as the evidence stiongly suggests, loutme cxamina 
tion of the milli fiom the sixth to the ninth day postpartum should offer a con- 
venient alternative to the blood Wasseimann test It is simpler and avoids 
unpleasantness in the case of sensitive patients 

A Wasseimann test on the milk of prospective wet nuises, lecenth debv- 
eied, should be peifoimed as a routine The test is especially useful for women 
who refuse to submit to lepeated blood tests though they maj have become 
infected with syphilis and develop a positive leaction duiing their net nuismg 
period All milk received at the stations should be subjected to the Wasser- 
mann test 

In private practice it is a simple mattei for the phj siciau to obtain a speci- 
men of milk in suspicious cases and peiform the test without the knovledge of 
the other membeis of the family Many patients object to the blood test be- 
cause it draws searching questions The significant pun etui e mark of the Was- 
sermann test has frequently atti acted the attention of husbands or otheis and 
has thereby piecipitated domestic crises When the reaction in the milk is 
positive, a blood Wasseimann should alvavs be obtained for confiimation 

SUMMART 

Parallel blood and milk Wasseimann tests vcie peifoimed upon 107 col 
oied puerperal patients in a city institution Theic vias substantial agieement 
in 95 per cent of the cases, and exact qualitative and quantitativ e agreement in 
89 per cent In thiee instances the milk uas positive and the blood negative, 
in two, the blood positn e and the milk negativ e 

The Wasseimann leaction remains positiv'C in the milk of svphilitic viomeii 
until about the sixteenth dav, when it begins to weaken and giadually disap 
pears False positive leactions can largely be avoided bv inactivating the milk 
and using smallei quantities foi the test Apparently the leactiou is due to the 
presence of the leagin in the colostinra, uliose composition moie nearh ap 
jiroximates that of the blood seium than does the tiiic milk 

Eoutme examination of the milk fiom the sixth to the ninth day postpai- 
tum offers a conv^enient means of employing the test in matemity practice 
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A METHOD POU SERIAL SECTIONS I\ CELLOIDIN* 


B\ L P Foweer Jr \’e\i \ork CiTi 


TAT THE oourhe of a seiics of expei iments lu tbis Jaboiaton lequinng histo 
■* logic sections ot petrous bones, it was found tint the pnin&n methods foi 
serial sections and tbo usual cclloidm methods of staining escb section indmd 
nail} Mere unsatisfactor} To insure a uniform stsining reaction and to cut 
down the time neecssan to make a long series of sections the following method 
was devised 

The apparatus maj bo qniekh improvised in an\ laboratorj Seseral 
ordmarj glass slides are prepared b} fastening a single loop of 22 gauge 
brass wiie shout 2 cm from one end of each The -nire must be flush intli tlic 
glass on both sides This is accompbshed by bending the lure at right angles 
jn the pioper places, so that it will fit the slide, and hj twisting the free ends 
of the inre as tiglitl} as possible without breaking tlie slide It uas found 
that if all the i\ ire loops were made on one slide and then slipped on to otliei 
somewhat larger slides (slides usually are slightly irregulai in nidth) tin 
loops could be madt to fit more snugl} and fewer slides Here broken One 
of these uircd slides should be pieparcd for c\ci\ section tint is to he cut 
from a single Hook 

A rack is then made out of 14 gauge copper wire iiiueh mil hold a num 
bei of these slides uhen they are stacked on top of one anotbei A rack 
which holds about 35 to 40 slides is shown in the figure This size was most 
convenient to handle but if more sections are desired, a deeper rack esn be 
made and very deep jars used for staining 

The genet al idea for making the rack can best be ascertained from the 
figure The joints are held together with fine wire and need not even be 
soldered if the} are well bound The tissue to be cut is embedded in the 
usual wav except that the celloidin block is tnmmcd and mounted rathei 

From the Department of mthelosj CoJlejrc of Ph>B!c!an^ anl 'lurpeonf Columbia 
tfnhersl^ New lork Cit> 

Kwhed for publication November ■< 19 S 
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PRACTICAL A1*PL1CAT10^S 

If the WasbeimaiHi icactiou of the breast milk of pueipeial i\omcu eloselj 
paiallels that of the blood, as the evidence stiouglj suggests, loutinc examma 
tion of the milk fiom the sixth to the ninth day postpaitum should offei a eon 
venient alternatne to the blood Wasseimann test It is siniplei and aioids 
unpleasantness in the case of sensitive patients 

A Wasseimann test on the milk of piospectne ivct iiuiscs, lecentlj dchi- 
eied, should be peifoimed as a lontine The test is especiallj useful foi ivomen 
who refuse to submit to icpeatcd blood tests though they may have become 
infected with syphilis and deielop a positive icaetion duiiug their net musing 
period All milk leceiied at the stations should be subiected to the Wasser- 
mann test 

In private piactice it is a simple mattci foi the phj sician to obtain a sjieci- 
men of milk m suspicious cases and peifoim the test without the Icnon ledge ot 
the other memheis of the fainilj Jlani patients object to the blood test be- 
cause it draws seal clung questions The significant puncture maik of the Was 
sermann test has fiequently attiacted the attention of luishands or otlicis and 
has thereby piecipitated domestic ciiscs When tlic lenction in the milk is 
positive, a blood Wasseimann should alwavs be obtained for confiimation 

SUMMAKI 

Parallel blood and millv Wasseimann tests wiie peifoimed upon 107 col 
oied puerperal paticuts in a citv institution Theie n as substantial ngieenieiit 
m 95 per cent of the eases, and exact qualitatiie and quantitatnc ngi cement m 
89 per cent In thiee instances the milk uns positive and the blood negatne, 
m tivo, the blood positive and the milk negatne 

The Wasseimann leactiou lemains positive in the milk of siphilitic n omen 
until about the sixteenth dai , when it begins to weaken and giadnallj disap 
pears False positn e icactions can largely be axoulcd bi inactivating the milk 
and using smallei quantities foi the test Appaientk the leactiou is due to the 
piesenee of the leagin in the colostinin nhosc composition moie nearh ap 
proximates that of the blood sei um than does the ti ue milk 

Eoutine examination of the milk fiom the sixth to the ninth day postpai- 
tnm offeis a convenient means of emplojnig the test in maternity practice 
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numbeis of such sectious can be nsceitaiuecl b\ counting the spaces either 
from the bottom oi the top of the pik fhesc numbeis slioulcl be noted, and 
the sections gentlj pulled out plaetd on othei vvned slides and put on top 
of the pile, under the weights 

The whole rack is now mn thiougli tlic dtsiied stains and solutions in 
tall wide mouthed jars Piom tlu last jai the sections aie removed in order 
from their wiied slides and mounted m balsam in the usual wav If the 
excess celloidin does not convenienth fit under the covci ^.lasses it can ensilv 
be cut off 

The mounted sections aie now numbeiod and the sections which slipped 
out lu the alcohol (if aiiv ) oaiefullv put info then propel places The lesult 
IS a series of sections all eqnalh stained 


AN ATTCm^T AT MICROSCOPIC OBSERVATION OP LIVING TISSUE* 


Bt WlLLIAAI C CriVM:,\ MD AND LlON VRD L RoW\TREE,MD 
Rochester Minn 


T his studv of tUe lustologj oi living tissue was suggested bj the woik of 
Krogh on the capillaiies and that of Richards on the glomeiulus of the 
ladue} The idea luiderh mg this woik was the application of their methods 
to the studv of other living tissue paitieulailv the Iner and the spleen 



trig 1 — Substacre condenaer 


Investigations be„an with the spleen It was lealized that a relationsliip 
exists betn een mnnj tissues and that the sharing o£ function bj various organs 
IS incident to the piescuce in them of a common tj pc of cell The studv of this 
common tjpe of cell or tissue, the socslled rcticulo endothelial svstem clnimcd 
primarj interest in both the liver and the spleen 

As technical difficulties were oveicomc and photogiaphs of living cells 

From the Division tJf MrHIcInc The Alajo Clinic ml TJic Mavo Foundation Iloclie t r 
Minnesota 
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^\eie obtdiucd, it became CMclent tlial a sufficient amount of information eouUl 
be seemed tluougli these methods to make them of piactical impoitaiice 

Fiom the beginning it nas cMdent tliat thcie weie eeitaiu limits to the 
woik which weie coiiceined lalgel^ nith blood snpph disti ibutioii ot tissues, 
thickness of tissues, light ,uul heat A method had to be used nhich nould 
peimit of detailed micioseopic stndi oi individual cells such as could be seen 
iMth a niagnifieation ot almost 1000 diameteis and at the same time peimit 
the maintenance oi jilnsiologic conditions This nas accomplislied In using 
a substage condeiisei ]noiceting abo^e the stage oi the micioscoiie, piefei 
ably fixed within the boaid on nliich the animal was held (Fig 1) The tis 
sue to be studied nas then jilaced diiecth on the eondeiisei and kept moist In 



Fig: 2 -—The small aic light Is tlliccted tow aid the 3ar of alum water The hoard on 
the stage or the microscope contains the condenser The Floienco flask Is used whene\er re- 
flected light IS desired 

the salt solution nhicli filled the moat aiound the condensei The bode of the 
animal nas brought into close pioximitc to the condensei to piecent tension 
on the tissue iiiidei study Veic coung mice and i onng fiogs neie used and 
found to be much bettei than oldei ones 

Intense light was essential to success This nas best supplied by a small 
aic, the la'^s from nliich neie passed thiough a glass lai eoutaiuiiig a satii 
lated solution of alum to filtei out the heat Foi puiposcs of diiieientiating 
the cells, coloied solutions such as coppei sulphate oi potassium dichiomate, 
depending on the tissue nndei obse^^atlon weie used in the alum solution 
Glass filteis of vaiions colois weie also used (Fig 2) 

The use of tiaiismitted light by the method iiist dec,ciibed, gave the best 
results, but because ot the thickness ot eeitain tissues this method is not 
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aluBAS applicable Reflected light linh bicu used in a good Jnnll^ iubtanees 
success depending on placing the laas of light at a point on the tissue such 
that the angle of inciduice is quite acuti Vn oulinan coiuknsci nia\ be 
used foi this purpose oi n 300 c t Hoitiice flasl filUd \\ith alum solution 
There aic at k ist tMo objcitions to using ufiictid light it sll 0 ^^s iiiosth 
surface detail and it cs di&euH to obtain the piopci an^k of light avben the 
higher magnification IS emploitd such as a 4 mm objectiic 

Thus fai oui mteicst has ccntticd aiound ti\o pioblems the function of 
the reticulai cells m the reticnlo cndotluiial si stem fiist dcsciibed as macro 
phages” b\ jMetschmkoft and litei bi Emus and the lelatioiiship existing 
between the smnses> capilliries and lemiles of the spletn 

Effoit was made to show tin piocess of iilia^oci tosis bi these leticulai 
cells to deteiimne irlietlui thci au inoK actiac in one oigau oi another and 
bow tliei bchait towaid puticnhti bodies t<lK oj othci inimals pniasites 
of the blood stieam and mimed cells ol the sann animal \s is will known 
when diah7(d india ink is intiodiued into the ciienl itiou ot a fiOf. it is taken 
up bi the eiulotlKlnd tells oi othei tissius The })u titles ol the ml seem to 
stick to the endothelial cells \ei\ much as tliongh tlusi cells uiic dioplets 
of holu^ The fiet tnd ot tin ml paitielt mai then aiaae to and fio in the 
blood stieim ma\ be subjectid to constant bumpin^ b^ <nthiot\tev, ma\ bo 
dislodged oi maa fmdh conn to ocenpa a plate witlnn tin eatoplnsm of the 
cell In the fiog the Inei appiaicd to tak< up mou of tin in) than ana othoi 
tissue the spletn beiiie. second tlnn tin lungs tlnn tin fipillniits of the 
mtcstinn) tiact niul finalh the kidneas 

In unstannd tissue difeculta is of couisc entounttud in diffc lentiRtmt 
the tapes of cells It is eaident that tin minute catolo^u studa of liaing tis 
sue and cells will necessitate the use of aital stuns as a m< ans of diffeitntia 
tion The application of aital dats eaen to the suiface of an oignn is of marked 
a nine in the differentiation of cells fin spken of tlie wlnte mousi foi exam 
pic, a\hen aieaicd avithont Btammg appeals ns a honio^rinous stiuctmc al 
though bcie and tlieie a blood stieam nma be discciand If, on the other 
hand, metlnlene bUu is injected into tin peutoueal camta an lioui oi so prior 
to the obsciaution the cells oi the spken will hnae t d en np such an amount 
of the dac as to make diffeieiitiRtion of tells setm n possibditi ha this method 
AVith leflected or tiansmitfed light the blood aesstls aie nsnalla lecog 
nized roadila because of the coimtaut movement of tlie cells The frog’s coi 
puscles, paiticularla arc admnablv suited foi the studa of cells in tlic blood 
stream because of their size and thui lai,.e iiucki M \n\ attempts haai been 
made to examine blood cells attei tbea had bn n stained amth aital daes and 
letnrned to the ciiculntinii of tiu sune aiumd but witliout significant success 
since the blood plasmn oi tin liaei oi some otlui nt has beui efieetne m 
the discoloiation oi the destnution of the ctlK to a large degret 

Artdiut capillines and Mins Iiaae heeii identified in both liaer and splun 
It IS difbcult to decuh whetlid oi not splcmc sinuses Jia\( atualla bmi aisu 
uli/ed In the spleen lai^e channels lint been seen Alternation of function 
of aonous eapilluies has been obseiaed m the spleen of the fro^ < orrtsponding 
to the phenomenon nbseraed In Kioji in the muHeka of frogs 



AN AUTOMATIC FILTERING DEVICE* 


B-i Manuel G Gichner, jSI D , Baltimoue, jRd 


I N LABORATORY piacticc it is often iiecessaii to recoAoi the pieeipitate 
fiom a laipje volume ot fluid upon a binall filtei paper, as m the piepaiation 
of Romanowsky stains oi in the piepaiation of pioteni antigens bv extraction 



with dilute sodium liydioxide and piecipitation with dilute hydrochloiic acid 
The procedme frequeiitlj" necessitates an expendituie of time and attention out 
of all propoition to the impoitance of the end accomplished Tins appaiatus 
was devised to facilitate such filtrations 

•Recched for publication December 18 1D2S 
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A NEW HEAD BOEDER FOB THE GOIN-EA FIO EO \RD 


iloa 


The accompaujing drawing is selt cAplauaton Two lengths of glass 
tubing are inserted into a two hole stopper The difference in length of the 
tubes should be shghtlj gi eater than the diametei of the lumen, and their innei 
ends should be flush w ith the luuei surf tee of the stopper The stopper is m 
serted into a flask containing the mateinl to be filtered aud the flask is imerted 
o\er the filter Properh adjusted ling siippoits hold flask aud filter in the 
desired position Fliud escapes filling the filter to the let el of the shorter tube 
(level ji) when no nioie air can entei the flasl and the flow ceases As Ultra 
tion pioceeds, the let el ot fluid in the filtei falls until a let cl is reached at 
which an again enters the shoiter tube (letel B) and the fluid rises to the 
pretious letel (letel A) when flow again ceases It is sometimes neoessarj to 
secure tlie stopper to the flask with stout cord, espcciallt if laige tolumes (fitc 
liters or more) are handled at one filtiatioii 

It seems that so simple a detice must hate been pietiouslv described, but 
I was unable to find it in a cm son suiter of the liteiatnie Set era! verj e\ 
peneneed cheinieil teclmologists whom I consulted bclictc it to be a new appa 
ratns 

24Jfi ECTtw PstrE 


A NEW HEAD HOLDEH FOR THE «L INb A I’lCr BOARD* 


Bt SusAK Grufitii Rvtisnixi- 11 V PiiiLiDtLriiit 


G uinea pig boards m general use m roost labontoues hate been of the 
simplest improtased soi t since the usual catalogue offerings hat e been ot 
the oomplioatcd, multiple purpose ttpe, md thcrefoie proliibitit ely expensive 
The exception has been that devised bt Di A F Coca of the Cornell llcdical 
School, from this model the one heiewitli presented taries in the substitution 
of a different type of head holder the original spiing bar for the month being 
replaced bj a set of three sliding biackets, adjusted with wing nuts to fit 
tighth around the jaws tlieiebj bolding the liead firinlj without discomfort 
(Pig 1 1 and }i ) It has the further adiantage that the animal can bo held 

equaUt well in the facedown position There is thus provided i boaid which 
answers certain definite lahoratoij needs in an operating board 
1 For the greatest possible immobilization of the animal 
2 Foi dispensing w ith the nse of an issistaut 

3 For unlimited nse in the various teohnioil pioeedmes on this animal 
4 For an inerpensiv e, simple v anous use appantus 
It has been found of paitieular advantage in the following fcchiiical pio 
cedures 

1 Heait puncture where the usual hi 5 ,h moitalitj is due iaigtij to sod 
deu movement of the animal while the needle is in or around the heart 

2 Jugulai puncture where quietness ot the animal is even more important 
for success in entering the v ein 

necphttf tor pubffcatlon October S IS 8 
From the Re irch In Utute nf Culane<Hi<i M«Jle!ne riillslelphti 
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3 Ear vein injection of Rous^ whieE is of the greatest nse in many in- 
stances, but which has been possible hitheito only with the aid of an assistant 
(Fig 2) 

4 Intracutaneoufe skin-testiug , and many other uses A\hich aie as leadily 
apparent 



Pie 1 — Tlie guinea pig honij of Coen -wltli a now t\j)o of lieail-holilLi 



Hf, 2 — Position foi cai -vtin injection The left eni has heen shaacd 

In addition, ivith this deuce one inaj cairy out the usual laboratoij pio- 
ceduies upon white rats uithout tlie aid of an assistant 

Tlie George P Pilling and Sons Compam, Pliilndolpliia, ’laa been kind cuougli to 
carrj out nij designs 


'Rous p J Evpei Med 27 459, 1918 



A MODIFICATION OF THE BELL TYPE OF STETHOSCOPE 


By Burgess Gordon, M D , Philadelphia 


A STETHOSCOPE iwth a aietal or liard rubber chest piece may cause dis 
comfort to patients v.'ho are nervous and emaciated If pressure is ap 
plied to the instiumeut which is often necessary when the ribs are prominent 
the discomfort is considerably increased 

A modification of the bell type of stethoscope (Fig 1) consists of a circu 
lar metal base 3 5 cm in diameter to which is attached a projecting soft rub 



her ring On the reverse side the central portion is extended upward to ser\e 
as a finger rest and point of attachment for the steel and rubber transmission 
tubes which protrude at right angles from the chest piece 

The rubber ring is warm, yields to the irregularities of the chest wall, and 
due to adherent qualities tends to reduce the passage of "hair noises" and other 
extraneous sounds The chest piece, owing to shallow construction and the use 
of side rather than -vertical tubes, permits examination witliout disturbing the 
position of the patient in bed 

Prom the Department for Dfseasca of Uic Clieet, Jofterson Hospital 
Received for pubUcaUon October 6 19 8 

Tho Btethoscopc la manufactured b> G on;o P Pnilnr and Son Compan> 
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DEPARTMENT OF REVIEWS AND ABSTRACTS 


Kobept a. Kilblffe, M D Absteact Editop 


CABBON MONOXIDE A Simple Test for the Eecognltlon of, Schvrarzacher, W 
Deutsche Ztsehr f d gc= gcrithtl incd 12 510, 192S 

In three tubes set up 

1 CO blood diluted 1 200 with w iter 

2 Nonnil blood 

3 0 2 per cent cuprous sulpbnte 

Tube 1 IS Eupenniposcd on tube 3 (blue ngninst o light background) mth the control 
blood at the left (lelloir against a bght background) If observed so that the control blood 
IS superimposed upon the copper solution it appears green and the CO blood directli to the 
right of it IS red 


GASTEIC ANALYSIS Minim Method for Analysis of Gastric Content, Emhom, M 
Neiv England M J 198 Oil, 192S 

The folloning method permits the qualitatiie and quantitative anahsis of extremelv 
small amounts 

The same pipette should be used throughout, the tip being bent at an angle of CO so 
that, tvhen held lionzontallv, the same size drop is alivavs delivered 

Solutions 


YeUotv Solution 1 
YeUovr Solution 2 
Yellow Solution 3 
Scarlet Solution 1 
Scarlet Solution 2 
Scarlet Solution 3 


1 mmim of Topfer’s solution to I c c of X/100 NaOH 

2 minims of Topfer’s solution to 5 c c of N/200 NaOH 

3 minims of Topfer’s solution to 8 c c of N/400 NaOH 
1 minim of phenolpthalcin to 12 c c of N/lOO NaOH 
1 minim of phenolptbalein to 7 cc. of N/200 NaOH 
3 mmims of phenolptbalein to 9 c c of N/400 NaOH 

For even drop of No 1 solution (icilow and scarlet) the final reading is increased 
10, for even drop of (lellow and scarlet) No 2 solution, the final readuig is increased 
5, and for eieri drop of either No 3 solution the final reading is increased bv 2 o 

JTctJiod 


Free HCl 

Place one clear drop of gastric contents on a porcelain plate or in a paper trav Add 
drop bv drop 3 ellou ''olution 1 until a reddish a cUou color appeirs Then change to veUow 
Solubon 2 and 3 and add these socce«sivel\ until the specimen is exactly the same color as 
the vellow solution 

(If this occurs at once the specimen contains no free HOI In such case, the examma 
tion of a second drop should be made using vellow Solutions 2 and 3 to measure any small 
amounts which niav be present ) 

For each drop of Solution 1 add 10, add 5 for each drop of Solution 2, and 2 7 for 
each drop of Solution 3 

Thus using 2 drops of No 1, 1 drop of No 2, and 1 of No 3 the reading is Free 
acid = 27 5 

Total Aciditi The same technic is followed using the scarlet solutions until the speci 
men is almost the same color as the solution Using the same computation abo\e gives direct!' 
the amount of total acid 
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EENAIi rUNCrXON A Nevr Test Brain E T and Kay H D Quart J iled 1 203 
1929 

The test described is based upon the excretion of extra phosphorus m the hour foUoimjg 
the intravenous injection of 5o0 nig of sodium glj ecropliosphatc In norm'll indmduals 
nt least 150 mg is excreted The technic is as follows 

At about 6 am the patient is given i bght breakfast devoid of f it in order to prevent 
as far as possible a lipemia At 8 30 a it he is told to emptj the bladder and at 9 30 is 
given 400 cc of water At 10 30 am the first (two hour) specimen of nniie is collected 
and measured and a portion is taken for total phosphorus analysis (At this stage a Testing 
blood sample maj be taken if required ) Ten ce of cerophosphate in appvoxiinately 50 
per cent sterile eolution is then slowly injected into the median basilic vein from a record 
Bvringe The time is nov, taken Kvacth ono hour after the end of the injection the second 
sample of urine is collected (precautions being taken to empty the bladder completely) 
and measured After the proteins have been precipitated with trichloracetic acid phosphonia 
determinations (free and total phosphorus) are made in duplicate on both unuary samples 
a modified Bnggs method being used The normal urinarj excretion of phosphorus in 
milligrams per hour is calculated from the values in the first specimen (8 30 to 10 30 A ir ) 
and it 13 assumed that this ratt nould be tBamtaiiied npproximntcly in the next hoar By 
subtracting the hourlj normal value from the amount of organic plus inorganic phosphorus 
in the hour following tlic injection the excess phosphorus excretion'^ is obtained Com 
parisons have been made m 44 cases of renal disease between this test and the urea concentra 
tion and phODolaolphonephthalein tests The informnUon provided br the gHceropbosphato 
test has been everywhere at least as valuable as that derived from the other two testa and in 
certain instancea where there has been a divergence between them the glycerophosphate 
test has agreed most doaelr with the chmcnl observations 

OVA Demon5tratlon of in Teces Garin Doubrow and Mounler Lyon lied 141 341 

im 

A modification of TeJeimun s methol tor the conccvtritJoo ot helminth eggs is pro 
posed The new method is rapid and ha-i a vcr\ high coefficient It does not cause shnyel 
ing of the eggs The procedure is as follows To 30 cc of hjdrochJonc acid sulphuric 
ether is added in smail quantities m a graduated flask of 120 c e which is conatantlj shaken 
under a stream of cold wntcr "V limpid homogeneous mixture forma at last The addition 
of ether is continued the fta k being kept continually shaken under tlio strexm of cold water 
until the flask is filled The liquid now sepantea into two lajers a lower clear bjer aud nii 
upper lajer which also clarifies rapidh It is necessary to shake the reagent when used 
A portion of feces w emulsified in from 5 to 20 times its volume of water This is allowed 
to sediment for a minute to allow the larger particles to sink About 10 e e are then poured 
into a centrifuge tube Tliree or 4 c c of the reagent is added and the tube is vigoroush 
slmken "When the contents are thorougbh mixed about 30 turns in the coutrifugo separate 
the fluid into three distinct lavers The bulk of the contents of the tulic is thrown out mid 
tho last 2 or 3 drops which remam bdund iro examined under a coversbp The procedure 
Including the examination of the prepirntion occupies fi^e miuutcs onl\ It is exceptional 
to find vegetable debris but muscle fiber fragments when badh digested may occur lu 
quantitv in the preparation 

QEA&I STAIN A Quick Method for Staining Gram positive Bacteria In Tissues IdlUe 
E I> Arch Path 6 S28 I92S 

Paraffin sections of about 5 microns thickness or frozen sections fixed to the slide In the 
celloidin method are brought down to water in the osunl wa> 

3 The sections are stained for thirty seconds with ammonium oiahte cr\ital violet 
(Crj 3 tal violet 2 gm 9<i per cent alcohol ^0 cc 1 per cent iinirnonuim oxalate ,n tbstilled 
water SO cc The preparation is filtered after it has dissolved It keeps well ) Por tubercle 
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nud lopra bacilli, staiiimg for i longer period or he iting is often iiecessarj llciting for 
ninety seconds on a hot plate at from 60 to 52° C has been been found satisfacton 

2 The sections are cashed in tap water 

3 Lugol’s solution I KI H 0 = 1 2 100 is applied for thirti seconds 

4 The sections are iiashed in tap witer 

1 Acetone (from diopping bottle) is applied until no more loloi is reiiioied ( iboiit ten 
to fifteen seconds) 

C The sections aic washed in water (thei should not be allowed to dr\ after the 
acetone is appbed 

7 Thej aic coiniterstaincd with 0 6 per cent safranine in water foi tliiih seconds 

8 They are washed in water 

9 Thei aie dohjdrated and diflcreiitiatod wath acetone A certain amount of red 
comes out in this process, leaving the cell nuclei deep rod, and the cvtoplasm pink 

10 They aro cleared with \alol (in moist weather it mai be necessari to blot off the 
\}lol once with filter piptr as the acetone is quite h\groseopic) 

Gram positive bacteria nio blue black, gram negatnc organisms red, cell nuclei deep 
red, catoplasm of lymphocvtis and plasma cells moderatch deep pink, otoplasm of other 
cells, pale pink, fibrin, pale pink, collagen, iisiialh pink, sometimes light violet in dense 
bundles 

SPINAL PLUID Effect of Storage (Icebox) On Cell Count In Pathologic Cerebrospinal 

Pluid, Novick, N Arch Neurol A Psvchinti 21 ()58, 1929 

In a studj of the effect of storage on the coll count in fifteen spinal fluids kept at ice 
box temperature (about 8° C ), a general tendency for the cells to diminish gradually from 
day to da> was found The loss is apparenth due to the htic effeet of tlio spinal fluid it 
self, as was endenced by microscopic study 

Twentj four hours’ storage at ice bo\ temperature does not invalidate the clinical 
significance of the cell count 

THBEECIiE BACILLUS Culture of, Lichtenstein, C Centrnlbl Baktoriol 108 239, 1928 

Mix 1 or 2 c c of sputum or other material with 10 c c of 10 per cent HCl, shake foi 
ten minutes and then centrifuge for ten minutes Inoculate tho sediment on the medium 
of Petragnani prepared as follows Mix 150 c c of milk, 6 gm of potato meal and a piece 
of potato tho size of an egg, chopped finelj Place in a boiling watei bath and shake 
for ten minutes, then let stand in the bath for one hour Cool to 50° and add 4 whole eggs, 
1 6gg jolk, 12 cc of ghcerol, and 10 c c of 2 per cent malachite green Shake vigorously 
and filter through gauze Tube and sterilize at 80° for twenty minutes on three consecutive 
days 

TUMOES Examination of Fluids for Tumor Cells, Zemansky, A P Am T At Sc 176 

489, 1928 

The techmc is a very simple one Tho fluid in a largo Erlonmojer flask is allowed to 
settle by gravity, bj standing overnight The clear upper layer is poured off and as large 
a quantity of tho cloudy sediment as can be convenientlj handled is centrifuged in a wide 
tube (capacitj 50 cc), tapenng to a point This is centrifuged at moderate speed for at 
least twentj minutes The supernatant fluid is poured off without disturbing tho sediment, 
and the tube is filled with 10 per cent formalin This is allowed to stand for twenty four 
hours, when the formalm is poured off By this time, tho sediment is sufficiently hardened 
to be removed from the tube without fallmg to pieces It is gentlj separated from the 
tube with a thin blade, bfted out with forceps, and cut from above doivnward, in order 
to obtam all layers of the sediment 

This IS important, as tumor cells maj be missed bj cutting onlj the top or bottom 
layers The two halves are then hardened in graded alcohols, run through chloroform 
paraffin, embedded in paraffin, cut, and stained by hematoxylin and oosin or hematoxylin alone 
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AKTHEAX New Method for Obtaining High Titer Diagnostic Precipitin Sera, Eosen 
berg, B and Eomanow D Ccntralbl Bnktcnol 110 102, 1929 

Wash off T. ten to twehe hour agnr gronth at 33 to 34 m 10 c c of normal saline 
Add 100 cc of distilled i\ator 20 cc of saturated sodium chloride solution, and 6 to 7 
drops of acetic acid 50 per cent Heat m the Arnold twentj to thirty minutes Filter, wash 
coag^lum in alcohol and drj- Grind in a mortar witli 2 cc of normal sTline, let stand about 
ten minutes and inject intravcuoualj 

SPIBOOHBTBS Method for Culture of Sp Ictcrohaemorrhaglae Pukushima B Sc Eept 
Gov Inst Infect Dis Tok\o 6 545 10-7 


Citric acid 0 1 

Calcium chlorate 0 1 

Sodium hydrate 5 5 

Tap water 100 0 c c 


This mixture is sterilized for one hour at 100 0 0 3 gm saccharose is then dis 

solved in a littlo distilled water, heated for ten minutes to 100 C and added to the above 
solution Eight} c c of the resulting medium are then mixed with 20 c e of inactivated 
horse serum, the resulting being 7 4 to 7 6 the mixture is then nm into test tube^ 
20 e c. in each 


Citnc acid 

01 

Calcium chloride 

01 

Sodium hjdrate 

55 

Glucose 

02 

Tap water 

100 0 c c 


After stenlization for one hour at 100 C 80 c «. of this solution arc mixed with 
0 e.c of inactivated horse scrum aud divided into test tubes as m the case of the first 
medium 

The tubes containing the media are lieated for one hour at >6 C and then one 
drop of infected guinea pig blood is added to each tube thc\ irc tlien incubated at 
37 0 for forty eight hours For making subcultures one drop of normal guinea pig blood 
J8 added to each tube and then 0 1 c c of the culture For makmg plate cultures the 
first medium is used, but 75 c.c of the mixture is mixed with 23 c c of horse scrum After 
heating to o6 C for one hour one drop of normal guinea pig blood is added to each tube 
and these left for tv.eaty four hoars for tlic fibrin to precipitate TIic clear supernatant 
fluid IS then poured on agar plates (mthout bouillon or peptone) in the proportion of 
about 1 to 5 The culture of spirochetes prcfemblx after tno or tlircc passages is then 
sown on the surface of the plate which is then groun for four dn}8 at 37 C and after 
ward nt 30 C 

TUBEECIiE BACILIiTJS A New Stoia For Eansom C G J Tenn Med Assn 21 
10 1929 

100 c c of distilled water 
10 cc of N/10 NaOH or 1 tc of >/l NnOII 
4 per cent or 4 gra of safnnmc 
DissoUc well 

Tlic stnm is applied and steamed for two iiiiuufcs 

AMBBAE Stained Preparations in the Study of Amebic Infections Kiley W A Minn 
Med 12 65, 1929 
The folloiving technic is advoiated 
Schaudinn’s fluid 

Saturated aqueous solution of corrosive subbanti 00 c c 

95 per cent ethxl alcohol 10 c c 

Clacial acetic acid 3 cc 
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It shotild be beated tintil steam is given od (60° to 70° C ) immediately before using 
Handling slides with forceps or allowing metal to come in contact with the solution in am 
way must be aNoided or precipitates will rmn the preparations 

Technic 

1 By use of an applicator stick, or a match, smear the fresh fecal matcnal over two 
thirds of a thorough]-* clean slide The smear should be thicher than for ordinary bac 
teriologic work and must not be allowed to drj at anj stage until finally mounted in 
balsam 

2 Bis in the warm fechandinn’s fluid fifteen minutes 

3 Binse lu 50 per cent aleohol three to five mmutes 

4 Transfer to 70 per cent alcohol to which has been added enough tincture of iodine 
to give a bright strau toloi, ten minntes If the fluid is bleached renew it 

5 Harden in 95 per cent alcohol, one hour or more 

6 70 per cent alcohol, five minutes 

7 50 per cent alcohol, five minutes 

8 Rinse in distilled inter 

9 Mordant in a 4 per cent solution of clear nolet cri st ils of iron alum ( ammomo 
ferric sulphate) in distilled water, siA hours 

10 Bmse in water 

11 Stain in 0 5 per cent ripened solution of UcmatoMlin in distilled water, sis hours 
to overmght 

13 Rinse m water 

13 Differentiate in 2 per cent iron alum solution, controlling bi rinsing in water and 
osanumng under the microscope from time to time The background should be grayish 
and it is desirable to differentiate the slides to a slightly different degree, since it is not 
teasible to starch long for cysts as controls 

14 Wash in running water, twenty minutes 

15 Dehvdrate in 50, 70, 95 per cent and absolute alcohol, five minutes each 

16 Clear in zvlol, five minutes 

17 Mount 111 Canada balsam 

The periods suggested for mordanting and staining are not fixed, but usually work out 
conveniently iii practice and gne excellent results The whole process may be greatlr re 
duced, even to the extent of the mordanting for a half hour and staining for an hour, 
but this short method is more difficult to control 

The properly prepared slide is not only valuable for immediate diagnostic purposes, 
but affords opportunity for careful, unhurried stiidv Moreover, it constitutes an important 
part of the permanent record of the case 

BLOOD BAT Demonstration of, xn Osteomyelitis, Nakata, M Deutsche Ztschr £ Chir 

213 132, 1928 

Place 0 3 to 1 c c of blood from a vein in an alcoholic solution of Sudan IH and 
examine microscopically after five minutes 
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Books for Eonew should be sent to Dr Warren T Vaughan, Medical Arts Building 
Sicbzaond^ Vo 


Tcchnicitte of Contraception^ 

A FULL presentation of the subject by the director of the Chmcnl Research Department 
of the American Birth Control Irfiaguc 

The first section is devoted to quotations representing the crpression of opinion of 
prominent persona such as Hmelock Ellis William A Pusey Lord Dawson of 1 euii Sir 
Arbuthnot Lane Prince A "Morrou Abniham Jacobi Jos B DeLee, Adolphus Knopf 
Charles E De M Sajou Clarence C Little Raymond Pearl and others including members 
of the elergy 

There follows a chapter on the medical indications for coutraccptiou the pliysiology 
of impregnation and then a section devoted to a critical clinical studj of all the contra 
ceptives that have been recommended The writer next describes the results of comparative 
studios made under the direction of the Birth Control Leagne and presents Ins conclusions 
concerning the most efficient contraceptive 

The subject xs treated judiciouslj but thoroughly 

The second portion of the book deals with the accomplishment of the social agencies 
that are interested in eugenics birth control and similar aspects of the general subject 
The last chapter presents rather bneflv the present legal status of contraception in the 
different states 

The book is sold only to plivsicians and may be recommcDclcd as being authoritative 
and informative 


Textbook of Clinical Neiirologyt 

A ll good books on the same meditaJ subjects coicr essentially tho same field Their 
differences ho in their manner of presentation and interpretation and depending upon 
these factors, one or another of them is especiallr appropriate for this or tint person whose 
interest in the subject is from this or that angle or viewpoint 

Neustaedter has written his work primarily for the medical man who needs a reference 
volume when he runs across neurologic problems The logical basis for the author s presenta 
tion and one in which it differs from most other volumes on neurologv is then first 
his classification in a general way under broad objective findings such as the spastic 
paralyses the ilnccid paralyses the ataains tremors and spasms the trophic disorders the 
\a8omotor disorders and functional neuroses and second Ins presentation under each in 
dividual subject of symptomatology prior to other discussion Thus tlio practitioner finding 


Technique of Contraception The Principles and practice of Vntl Conceptlonal Met! ods 
Bj James F Cooper M-D Medical Director of the Clinical Research Dept of the American 
Birth Control League Formerli Professor of Clinical Surgerj Foochow Union Medical Col 
Vefie Foochow China and Clinical Instructor In Obstetric Boston UnKcrsUj Medical School 
Cloth 71 pages Da> Nichols Publishers New lork N \ 

tTextbook of Clinical Neurology for Students and Practitioners. B> SL NeustaMter 
M.D PhD Introduction by Fdward D Fisher MD 8 lllu tratlon some In colors 60 
pages F A. Davis Co Philadelphia 19 9 


Note in so far as practicable the book review section wiU present to the reader (a) 
bitereshng knowledge on the subject under discussion cnlled from the volume reviewed 
and (b) description of the contents so that the render mnv judge as to his per onal need for 
the volume , , , , 

Wo trust that tho scientific information pnntcd in the e pages will make the reading 
thereof dcsimblo per so and will thereby ju tifr the pace nllntted therefo 
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a general tj’pc of neurologic le'iion niaj firsi go through that subject to sec whether the 
sjTnptomatologj and gross findings correspond to those of his case, and when ho finds 
the appropriate one or more examples he ina> then studj these in greater detail 

The first mnetj pages describe in ill necessaii detail methods of neurologic exanuna 
tion The work is unusuallj nell illustrated The lolumc should find a welcome place 
on the reference shelves of internists, and clinicians 


Stedman’s Medical Dictionary'' 

A STAJ^DABD medical dictionarj brought strictlj up to date Wo do not envj the 
lexicographer nho must keep abreast of all of the new terms offered for adoption in 
the medical sciences His reading must be wide, his understanding deep and his discnmina 
tion good 

This volume mai be iccommended as a standard reference dictionari 


Practical Clinical Laboratory Diagnosis 

' I 'HIS, the third edition of a nell known and dcservedlj popular book, has been so ex 
tensivelj rewritten and reused as to be largely a new text 

As IS well known it is not intended primarily for the laboratorj worker, but for the 
clmieiau who docs his own laboratorj work As a guide to what should be done and how 
to do it, it well fulfills its purpose 

The reader is not confused with a multiplicity of methods but directed in the use of 
those considered most suitable in the light of the author’s experience 

The table of Icucocjtic reactions in disease, that concerned with bacteria, should 
prove useful to clmicians 

The book is profuseh illustrated with microphotographs, drawings, and colored plates 
of extremely practical type 

One criticism may bo made, in this reviewer’s estimation The book is obviouslj 
intended for the use of clinicians unskilled in laboiatorj procedures To entrust to un 
skilled hands the serologic studv and diagnosis of svphilis by means of a single test, a 
precipitation reaction, no matter how simple or how excellent in the hands of trained 
serologic workers, seems ill advised, at least, until clinicians are more generally and thoroughh 
familiar with the pitfalls, complexities, and the inherent vagaries of the serology of siTihilis 
than thei are at present 


Handbook of Bacteriology^ 

' I 'ills IS the second edition of a well written text intended especiallj for the use of 
students and practitioners of medicine 

It has been extensively reused and rewritten in order to conform to the information 
concerning this subject which has accumulated in the four jears since it was first pub 
lished 

It reflects very abh the modern outlook upon bacteiiologj and is in everj w i) suited 
for the purpose for which it is intended 


•A Practical Medical Dictionarv B> Thomas Latin op Stedman A AI MD Editor of 
Tioentieth Gentwy Practice of Medicine and of the Refcience HandhooK of the Medical Sciences 
Formerl> Editor of the Medical Record Tenth Reiised Edition Illustrated 1194 pages 
Flexible Fabricold William Wood A Companj New Aork 

tPractlcal Clinical Laboiatoia Diagnosis Bv Charles C Bass Dean Medical Depart- 
ment Tulane Universitj and Foster M Johns Assistant Professor of Medicine Tulane Univer- 
slt} Cloth 1S7 pages 139 illustrations and S coloi plates ■Williams and Wilkins Co 
Baltimore Md 

tHandbook of Bacterlologj B> Joseph AV Bigger Professor of Bacteilologi and ^e- 
\tntlve Medicine Unherslti of Dublin Ed 2 Cloth 82 illustrations 412 pages AVIIIIam 
AVood A Co New York 
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Report of the International Conference on Cancer"^ 

T^HIS ^olunle, representiug as it does tho opimous of uu exceedingly catholic group of 
* international experts maj be said to represent a cross section of the facts concerning 
lancer now accepted and also concerning those still under investigation 

It well repays a careful reading bj the cliniciau as well ns b\ the special worker 
Tho section on the etiology of cancer, while summarizing such facts as are knoun 
and adding others, as yet cannot present a solution to tlie problem 

The section on tho relative values of surgerj and radiation in the treatment of cancer 
IS of great interest The views of the enthusiast the pessimist, and the conservative are 
all represented with those of the conservative carr>ing the day 

Of equal interest is the section on treatment by chemothorapj with special reference 
to tlie use of lead 

Tho cumolatire cxiicrieiice thus gathered leads to the incvitablo conclusion that the 
load treatment sponsored bj Blair Bell is without specific effect on malignant neoplasms 
In the section on pathology there is a wealth of information This is true also of the 
section on diagnosis in which among other things various proposed serologic methods arc 
discussed 

A section on radiology one ou tl>e geographic and racial prcialtnce of cancer and 
one on public action with regard to cancer conclude a volume of grcit interest to all who 
arc interested, and who is not’ lu tins most important subject 


Experimental Bacteriology and Infections Diseases With Especial 
Reference to Immunity f 


*^1118 is a new edition of tho well known, standard German work which has already been 
^ translated into twelve other languages It is a treat to turn the pages and look at the 
marvelous illustrations 118 colored plates and 200 black and white text figures^ mam of 
the illustrations of an excellence found onij in German works 

Extensive diangcs and additions liavc been made In this edition to include the ad 
'anecs made during the seven years since the prenons edition, some of the topics most cx 
tensiTcly revised and enlarged being the bictenophago tularemia streptococci in scarlet 
fever, and the question of herpes and postnccmol encephalitis TIoKe)crf the aieo of the 
two volumes has not been increased as tho authors have been able to throw out nn almost 
equal volume of material 

Americans haie alwajs wondered how the Germans find time to read such claboratu 
works and tlie authors m the preface bewail the fact that members of the younger genera 
tion have not been ns anxious to thoroughly ground themselves in their subject by in 
dustriouslj studjnng the great works as was previously tho case and state tliat tho old 
Spirit must return if tho reputation of tficir professional men is not to suffer 

They also state that the difficulty experienced by authors since the war in being 
unable to obtain foreign periodicals, with the result that their presentations haie not been 
Well rounded has now been largelv overcowe 


Ixmdon 19 8 Cloth r88 papf 


Report of Tlie International Conference on Cancer 
Win 'UocKl A. Co New Tork 

tExperlmentnl Bacteriolopj and Infectious Disease With Especial Kif rtnee to Immunlt\ 
Ttx Dr TT Koolc an} T>r }{ Hct ch Urban and Schwarzenberp BcrtJn and Monna 19 9 



The Journal of 
Laboratory and Clinical 
Medicine 

V OL XIV St Louis, jMo , August, 1929 No 11 

Editor WARREN T VAUGHAN, M D 
Richmond, Va 
ASSOCIATE EDITORS 

Dennis E Jackson, MD _ _ _ _ Cincinnati 
PadIi G Woolley, MD _____ Los Angeles 

J J R Macleod, mb _ _ _ Aberdeen, Scotland 

W C MacCarty, M D _ _ _ _ Rochester, Minn 
Gerald B Webb, MD _ _ _ _ Colorado Springs 

Victor C Myers, PhD _____ Cleveland 

Russell L Haden, M D _ - - - - Rosedale, Kan 
John A Kolmer, MD______ Philadelphia 

Robert A Kiidoffe, MD _ _ Atlantic City, N J 
A Parker b:itchens, MD _ . - - Manila, P I 

Dean Lewis, MD _______ Baltimore 

George Herrmann, aiD _ _ _ _ _ New Orleans 
Harold D Caylor, M D _ _ . . Rochester, Minn 
T B Maqath, M D _ _ _ . _ Rochester, Minn 

Official Organ of the American Society of Clinical Pathologists and the 
American Association for the Study of Allergy 

Contents of this Journal Copyright 1929 by The C V Mosby Company — All Rights Reserved 
Entered at the Post Office at SL Louis Mo as Second-Class Matter 


EDITORIALS 


Geographic Vaxiations m the Size of the Red Blood Cell 

jC^IVE million led blood cells aie usually taken as the aveiage count of the 
noimal adult male The count is highei at high altitudes and among cei- 
tam peoples such as the Seandmaiuans Relatively few caieful studies have 
been made to deteimine variations in the iiumbei of eivthiocites in difteient 
paits of the United States Emeisou^ found the mean count of 176 male 
medical students between the ages of twenty and tventj-five in Baltimore to 
be exactly 5 0 millions pei cmm The aveiage of 40 noimal men fiom eighteen 
to fifty years of age in Kansas Citi was 4 97 millions- Recently compiehen- 
sive studies from difteient parts of this couutiv show widely imiving results 
In Portland (Oregon), Osgood^ examined the blood of 137 noimal young men 
between the ages of nineteen and thirty and found the average red cell count 
5 39 milhons Wintiobe and Miller'* lepoit from New Orleans an aieiage 
count of 5 85 millions iii 100 medical students betu een the ages of nineteen and 
thirty 
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The studies from Portlaud, Nei\ Oileaiis, and Kansas Gitj also record the 
relative volume of packed cells aftei centrifugation If corrections are made 
for differences in technic, the a\erage cell volume is e\en’where the same, 
uithin the limits of erior of determination The comparative data for normal 
men between the ages of nineteen and thirty has been summarized by Wintrobe 
and Jliller * All obseners find appioximatelj 465 ce of packed cells per 
100 c c of blood Likewise the amount of hemoglobin per 100 c c as deter 
mined bv Van Slyke s method is practically the same Thus in Portland the 
figure IS 15 76 gm per 100 c c m Aew Orleans, 15 87 gm , and in Kansas Citv 
15 83 gm It IS apparent the onh geographic difference in the ervthroevtes is 
the numbei, since the totsl lolumo of cells and the total hemoglobin is eierj 
where the same 

This \anation in number of led cells is most important since it affects 
the color and \olume index and the a\erage individual cell volume and hemo 
globin content For the indices one must take as normal the hemoglobin in 
grams and the cell -volume in cc per 100 cc of blood per 5 mdlion cells 
(“hemoglobin coefficient” and ‘ volume coefficient ’ of Wintrobe and ililler) 
It IS apparent these coefficients van dueetlj nith the cell count since the 
hemoglohm content and the total cell volume are constant In New Orleans 
the hemoglobin coefficient is 13 65 gm and the volume coefficient is 39 7 ce 
in Portland, 14 66 gm and 42 2 c c , and in Kansas Citv 15 57 gm and 45 8 c c 
This variation necessitates the deteimination in everj place of the avera£,e 
red cell coiuit and hemoglobin and volume coefficient for accurate calculation of 
the color and volume indices Tables such as those given h} Osgood ’ can be 
used onI> where the red cell count is the same as that found in Portland 

The most desirable measure of volume of tlit led cell is cubic microns 
This of course also vanes VMth the cell count when the total volume of cells 
remains constant In PoHhnd the aveiage individual cell volume is 84 4 cubic 
microns, in New Orleans, 79 4 and in Kansas Cit-\ 91 6 Similarly the actual 
hemoglobin content of the aveiage red cell in Portland is 29 2 bv 10* gm , 
m New Orleans, 27 6 bv 10 gm and in Kansas Citv 31 1 bj 10 * gm So 
far no studies of red cell diameters have been reported to compare with other 
cell measurement In Kansas Citj® the average red cell diameter in normal 
adults IS the same as tint found m Boston and genenllj accepted as the aver 
age cell diamctei (7 7 microns) 

Emmons^ has recenth reported a studv of the mtcnchtwn of number, 
volume, diameter, and area of ei’jthiocvtcs in man, the dog the rabbit, the 
cat and the goat The red cell count of the goat is 15 millions and of the cat 
9 0 millions per emm vet the volume pcrcentvge of red cells is little different 
from that of man The individnal cell volume of the goat is 24 G cubic microns 
The cell thickness however, is much the same ns that of man with almost four 
times the cell volume The vaintioii in volume is due almost entirclv to dif 
ference in diameters Likewise the totnl eel) snrlacc firci m sqvnrt centnnefers 
per emm of blood is almost exactiv the same m all animals studied Emmons 
mal es the intcrestiiie, suggestion that the blood count of auv mammal can 
bo dctcnnined from data coiicerniiif, the cell diameter alone 

The observations of Fmnions in animals arc of greit intcust in conntc 
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tmuous bleeding fiom benign lesions of tbe uteius and lectum, one a case of 
gastiic caicinoma, and in one tbe anemia was apparently due to syphibs 
In these groups tbeie neie stiiking diffeiences in tbe lesponse to treat- 
ment In tbe pernicious anemias tbe use in bemoglobin and red cells was 
unifoim, lapid, and steadj In tbe secondaiy anemias tbe use naS but slight 
in tbe cases in nbicb opeiation bad removed tbe cause before tbe treatment 
was begun, and in the case of gastiic caicmoma no change at all was seen 
His findings aie best seen m tlie table and cbait below 


Blood Ch^ngis ir Ten Cases oi Permciods Aaemic and Four Cases of Second\r\ 
Aneiiia Trected by the iliNOT Murphy Diet 


CASE 

HEM0GU)B1N PERCENTAGE I 

adahssion discharge I 

RED BLOOD CELLS 

ADMISSION DISCHARGE 


rl 

26 

93 

1,280,000 

5,000,000 


2 

32 

95 

1,380,000 

5,200,000 


3- - 

38 

100 

1,740,000 

5,330,000 


4 

30 

100 

1,360,000 

5,120,000 

Pernicious 

i 5 

34 

100 

1,250,000 

5,290,000 

Anemia 

G 

45 

80 

1,960,000 

3,700,000 


7 

81 

111 

3,710,000 

5,010,000 


8 

36 

85 

3,340,000 

4,540,000 


9 

40 

98 

1,330,000 

4,390,000 


,10* 

24 

G5 

1,000,000 

3,270,000 


r 1 

43 

62 

3,270,000 

3,990,000 

Secondary 

1 2 

48 

G5 

3,000,000 

3,750,000 

Anemia 


20 

33 

2,080,000 

2,660,000 


U 

28 

28 

2,580,000 

2,460,000 


•This patient remained In the hospital onij thirteen da^s 



In view of these lesults Brill suggests that it is not at all unieasonable 
to assume an etiologic lelationslup between tbe disease and tbe diet from 
which it would follow that it would be compaiatively useless in tbe tieat- 
ment of anemias of secondaiy origin 

To this assumption added weight is bi ought bj Fabei® of the usefulness 
of liver tieatment as a means of identifying the natuie of anemias in infancj 
and childhood 

In three cases in infants, the blood picture in all resembling that of 
primary anemia, striking and rapid improvement followed the admmistration 
of livei extiact in two, the third showing no response of any sort but re- 
sponding promptly to transfusion 
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Tlie essential (iiffeienee, as already stated, seems to be that in secondary 
anemia there js such fatigue of the }iematopojet 2 c i>)stom that blood regenera 
tiou IS imperfect and delayed tboUe,b all the leqiusites aie present, while in 
pernicious anemia there is s lath of enthiocjte eieinents capable of under 
going maturation 

At all events the common assumption of the past half centurj that per 
uicious anemia is a process primarily hemohtic m chaiactei must be re\ised, 
and we noiv regnid the disease as dependent not upon blood destruction, but 
upon inadequate blood formation 

The mechanism inaohed in the i espouse to Inei theiapi in pernicious 
anemia Ins been caiefulh studied and reported upon bj I^Iinot Murphy and 
Stetson^ as follows 

Both the peicentage and absohitt mimbeis of letioculocjtes in the peiiph 
era! blood at the peal of then rise aie related to the leatl of the red blood 
corpuscles at the time ticatment is begun These itlations maj be employed 
to help detemme the potenc\ of mateiial fed n patient 

Up to the peah of the rcticuloevte rise the increase in the concentration 
of total led blood coipuscles may be asciibed almost entirelj to the produc 
tion of reticuloej tes when the red blood cells are less tJian 2 8 million per c mm 

In eases with o^cr 3 million red blood cells pei emm, or in cases which 
lm\e recened dailj maximal amounts of potent extiaet for oaer twehe davs 
the increase in the total concentration of red blood cells is dependent chiefla 
on the liberation from the bone mariow of matiue corpuscles 

In pernicious anemia with less than 3 million red blood cells per emm 
the absence of a reticulocj tc lo^^ponsc renders it exceedingly pi obablc that an 
impotent extract has been emplo)cd On the othei hand if the extract gnen 
IS known to be potent and no distinct rcticuloevte inciease follows it is very 
improbable that the patient has pernicious antmia provided Ins red blood 
cells file below 3 million per emm 

The number of rcticuloc^j tes that appeal in tlie blood at the peak of their 
rise lb roiighlj pioportional to the amount of active principle ingested dailj, 
provided submaximal amounts arc fed to paticutb with less than 2 5 million 
red blood cells pei c mm When large amounts aie given tlie leticulocv tes are 
apt to appeal sooner and vnrv more in concentration in different cases with 
the same erjtluocjtc level 

In some cases there aie probablj niau> primitive cells to be transformed 
within the mariow and in others relativclj few, so that in the latter more 
reticulocj tes would not enter the blood stream even if more active principle 
were given Standaidizcd extract from 500 or GOO of liver npparentlv is 
sufficient to produce a maximum i espouse of voung rod blood cells in esson 
tiallv all cases 

^ Theie is a direct relationship between the rate at which the red blood 
corpuscles increase and the amount of potent material fed, up to a maximum 
Ou the average when liver extract derived from 500 to 600 gm of liver has 
been fed dailv to patients witli less than 2 luillion red blood cells per emm 
of blood it has increased the concentration of these cells about 2 5 million 
per emm m thirtv davs After two months of adequate thcrapv with liver 
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let led blood cell counts in the ■^IClnIt^ of 5 milliou pei c mm are to be 
cted 

The active piineiple efi:eetive in pernicious anemia appeals particularly 
iiuulate the iormation of red blood cells The leturn to normal of led 
1 coipuscles usually pioceeds moie lapidlv than that of hemoglobin as 
esult of treatment •with hyer, -ivith kidney, oi yith Inei extract 
The hemoglobin inci eases perhaps moie slowly in cases tieated n ith Iner 
ret and a diet poor in souices of non, and in foods that accelerate hemo- 
in regeneration, than when potent extiaets aie giyen and the diet is 
balanced, and rich in such foods 

It IS empliasired that the continued ingestion ot some souice of the active 
aple effective m peinicions anemia is neeessaii to preient relapse in 
disease 

As stated bj ileans and Richaidson, tlie accumulating facts of the nenei 
les ot pernicious anemia wariant these conclusions 

“1 Peimeious anemia is a ehionic disease of uukuonn etio!og\, the chief 
destations of which can be held in abeyance as long as adequate amounts 
specific substance contained abundauth in hvei and kidney are leceived 
“2 The supply of this substance can be lendeied adequate in persons 
ring from the disease by feeding laige quantities of natnial foods which 
am it (hvei oi kiduej ), oi active fiactions theieof or perhaps also 
ugh the pronsion of the means foi natural gastiic digestion 
"3 Shortage of the specific substance is clearly responsible foi the ab- 
lalities in the hvei and blood The cause of the shoitage is not com- 
dy known Castle’s work suggests that the gastiic defect mav pla} an 
utant role 

“4 Whether the noimal human being leqmies anv evtianeous suppij 
le specific substance or can synthesize what he needs is not yet known 
problem of -whether the active substance non found is m the state that 
body needs or is merely a necessary budding stone lemains nnsohed ” 
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Side Lights of the Convention 

The Eighth Annual Conrention of the Amenevn Societj of Clinical Patliologists was 
Jield in Portland jwat previous to the meeting of the Amcncin Medical Aesociation find 
again regiatered a verj, smccasful meeting 

Thero uas n cordial reunion rf 'll! the old iror liorws of the early daja together 
with mnny cnthusustie recent members The informal ehate in the lobbies between the 
‘icientific sessions or «t mLals formed u verv delightful feature of tlie proeccdings Ererv 
visitor vowed tint nothing would prevent him from nlteudvng next year a convention Manv 
of the members were ficeompanicd bv their wires Tlioro was also a good apnnkhng of 
lady pathologists who participated in the proceedings 

All the past presidents nitb two exceptions wete among those present It wis an 
inspiring sight to geo them sitting -at the speaker g table on the erening of the banquet 

No meoMidemblc credit for the success of tho convention is duo to the wonderful 
preparations made bv the Local CoronJitlce especially Drs Foskett and Mnnlore which 
Insured us smooth funitioning of the maclnncrv Nothing had been loft undone The 
entertninmeal of the members was one that will long be remembered by those who participated 
in the automobile ndc on the Columbia Highway and around Mount Hood The pleasant 
incidents of the trip n^ll be the topic of conversation b\ tho winter tircaide cspcclalh 

ntiioiig those who took mpshots of the Bccnie wonders eneoiintpred 

The viBiting Indies were entertained by fl around the city and n bridge luncheon 

the home of Mrs 11 H Foskett wife of our Chaumnn of tho Committee on Arrange 
ments 

V number of the members to route to or from the convention took ndvnntage of 
the opportunity to visit the Office of the Society at Denver and were entertained bv the 
local pathologists Among tho e who registered were Dr and Mrs 7 11 Black of Dallas 

Texas Dr \[ D Bvll nnd Dr J E Robmson also of Dallas Dr G B Kramer Loungs 

town Ohio nnd Dr F B Johnson of Charleston South Carolina 
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The scientific progr im -vyis all that could he desired and constituted a treat for the 
members and \isitiiig scientists The snnposiiim on TJnduIant Feicr elicited considerable 
discussion 

The Ward Burdick Prize for the best work in research uas awarded to Br Walter Jil 
Simpson of Buy ton, Oluo, for his pioneer investigations in Tularemia The American Aled 
ical Association had presented Br Simpson with a prize for rose irch along the same lines 
a year ago It was the unanimous resolve of tlic Committee on Research of the American 
Societi of Cluneal Pathologists that the first medal be given to Br Simpson The medal 
w IS piesented to the recipient bj the President, Br P W Ilartmau, who in a few well 
chosen remarks complimented him on liis labors Br Simpson was the most surprised man 
111 the audience and though usually fluent and ready in speech was too stunned to reply 
except to express his thanks The presentation of this medal will iindoubtedlv act as a 
stimulus to our Follows to emulate the example of Br Simpson 

The Round Table Biscussion devoted to econoniie matters evoked the usual Inch and 
spirited discussion permitting the members to let off high pressure emotion and get grouches 
out of their sxstem in the course of their jeremiads on some deplorable phases of the prac 
tice of clinical pathology This year, however, was marked b> a gre iter optimism and 
prospects for improvement m conditions 

The business session was marked bi fine haimonx and iin inimitc The following of 
beers weie elected 

President Elect, Br Kenneth Lvnch, Charleston, South Carolin i 
Vice President, Br H H Foskett, Portland, Oregon 
Members of the Executive Committee 

Br F W Hartman, Betroit, Michigan 
Dr A S Giordano, South Bend, Indiana 
Members of the Board of Censors 

Dr F H Lamb, Daxenport, low i 
Dr AVarren T Vaughan, Richmond, Viigini i 
Boaid of Registry of Technicians 

Dr Philip Hillkowatz, Denver, Colorado 
Br Kano Ikeda, St Paul, Minnesota 
Dr Alvin G Foord, Buffalo, New York 
Dr C Y White, Philadelphia, Pennsy ham i 
Dr E S MaxweU, Lexington, Kentucky 
Dr Wm Thalliinier, Chic igo, Illinois 

Considerable scrutiny was made of the applications of the new members, each one 
having been carefully gone over and investigated by the Board of Censors and considered in 
the executive session The followang clinical pathologists were elected to membership 
Fellows 

Dr Arthur Amolsch, Detroit, Michigan 
Dr O A Brines, Detroit, Michigan 
Dr Henry T Brooks, New York City, New York 
Dr Frank L Kellx, Philadelphia, Pennsxlvania 
Dr Frank P Hunter, Lafayette, Indiana 
Dr Theodore Helmbold, Pittsburgh, Pennsylvania 
Dr Walter G Bam, Springfield, Illinois 
Dr Hugh G Jeter, Oklahoma Citx, Oklahoma 
Dr Harry Langdon, Indianapobs, Indiana 
Dr Richard C Henderson, Perrv Point, Maryland 
Reinstatement 

Dr W W Hall, Merex Hospital, Watertoxvn, New York 
Associate Membership 

Dr Willa M F Davis, Washington, D C 

Corresponding Membership 

Secretary of the British Pathologists Association 
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XAKTHEMIA A^D XAN TllOblb (C VR011\rAIU) A CLINICAL 
STl D\ ' 


Bt WriiLiAji C Loan I'li U MD lIociitaTEH Minsesotc 
AND Wallow eM ^ atli? ''I D t Washington D C 


A DIET composed ol much Iiuit \t„ctiibles butter or eggs foods rich in 
■“A Nollow Upooliiome pigments mij result m the development of a capart 
jellotr, Ol light orange pigmentation in the palms soles, nasolabial folds, and 
sometimes, but to less intensitj, in the skin gcueiallj Von Noorden, m 1904 
called attention to tins condition among some of las diabetic patients and, m 
1907, his observations were published He thought it to be a manifestation of 
diabetes and named it xanthosis diibctica ” Pollouing this announcement 
other investigators recorded similar observations among diabetic patients 
More in 1908, discovered that the same tj pc of pigmentation ‘ pseudoictcrus,’ 
developed when carrots were added to the diet of some norrnvl infants This 
observation was recorded bj other inv csti,,ators later for both children and 
adults who did not have diabetes 

Salomon, in 1919, identified the psendoietei us of nondiabetio patients as 
identical with the xanthosis diabetica of von Noorden He and others showed 
that the pigmentation was of exogenous origin, and was derived bj the absorp 
tion of the lipoeluome pigments, caiotm and xantliophjll present in the fruit 
vegetables butter, and eggs of the diet It disappeared iii time when such 
foods w ere remov ed from the diet Salomon pointed out that probably the first 
case of tins nature, which he termed “xanthosis,” was dtsonbed bj Hajem in 
1897, as oecnrnng in an old dyspeptic patient But according to Hashimoto, 
in 1922, Baelt? in 1890, w as tlie first to describe the pigmentation in persons 

Work done In the JDlvJsIon of Medicine Tlic Mnjo Clinic, 

Received for publication. February «2 IS S 

f^ork done while a fellov. in Vedictac Th Maio roundatlon 
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wlio had been eating many oranges for a long time Van den Bergli and 
Snapper, in 1913, showed that there weie lipochrome pigments circulating in 
the blood of the diabetic patients who had the j ellon ish discoloi ation of the 
palms, soles, and nasolabial folds Specti oscopically it was found to be 
identical inth pigments of eairots and othei vegetables, chiefly carotin and 
xanthophyll 

Salomon, in 1919, also showed that these pigments were present not only 
in the blood of persons with the yellowish pigmentation of the slun, but in 
other persons who did not have discoloi ation of the skin The circulation of 
the pigments m the blood he teimed “xanthemia,” and the condition in which 
the pigmentation occurred in the palms, soles, and nasolabial folds, “xantho- 
sis,” as von Noorden (1904) had done earlier He found that xanthemia might 
occur without xanthosis but not vice I'eisa 

Hess and M^vers, in 1919, assigned the term “carotmemia” to those cases 
in which the 3 ellowish discoloi ation of the skin oeciured following the inges- 
tion of a large quantity of vegetables over a long time Thev adopted this 
term because they had failed to find any lefeience to this condition in the 
literature HoAve\er, the woik of Moro, m 1908, and of Miuia, in 1917, who 
had referred to the condition as “ carotmosis, ” and the later uoik of Salomon, 
in 1919, had been o\ei looked In Men of this fact we beheie the terms xantho- 
sis and xanthemia have prioriti of usage, and that, also, thev more accurately 
desciibe the conditions Carotmemia literally means the presence of pigment 
circulating in the blood stream and does not implv the deposition of the pig- 
ment m the skm, as these authois intended Iniestigations have shoun that, 
although the chief vellow lipochrome pigment piesent in the blood serum is 
carotin, it is always associated with xanthophyll On the other hand, Palmei, 
in 1922, cited a ease of xanthosis m a patient with diabetes, whose blood serum, 
when analyzed for lipochrome pigments, contained mostly xantliophj 11 and but 
little carotin His diet had been rich in xanthophvllic substances (eggs and 
green beans) The term xanthemia* is therefoie moie appropiiate, and xan- 
thosis should be used to signify the visible presence of tliese yellow pigments in 
the slan AVe shall follow this usage of teims A complete bibliographj on 
this subject mav be had by consulting the papers of van den Bergh and hlullei, 
in 1920, Palmei, in 1922, Gieene and Blackford, in 1926, and Stonei, in 1928 

Our investigations involved the study of 100 patients with diabetes, 53 
patients with other diseases than diabetes, and 36 cases in which there was a 
diagnosis of xanthosis whethei it occurred independently ox associated with 
some disease 

We desired to ascertain in these patients the extent of xanthemia and xan- 
thosis and to correlate these two conditions with sucli factors as sex, age, diet, 
disease, icterus-index and the serum-bilirubin content of the blood We also 
made blood fat determinations in a small number of cases to see if there might 
be any disturbance of the fat metabolism of the body which might explain why 
xanthosis and xanthemia oeeuried in some patients and not in others 

•strictly speaking the term -xanthemia Implies the presence of all ^cllor^ pigments cli- 
culatlng In the hlooS but -sve -wish to adhere to Its original definition as stated by Salomon 
which limits the term to the lipochrome pigments therebj excluding the bile pigments 
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liADORATORT METHODS 

A qualitative test for the dctertniuation of the lipochrome pigments in the blood was 
earned out one or more timei for e-ieli case a quantitative determination also was made 
m some of the cases The specimens of blood were collected in the morning between eight 
and nine o'clock The patients went without breakfast until after the collection was made 
Qualitatively the presence of lipochrome pigments was demonstrated in the blood 
serum bj adding 2 c c of alcohol and 2 c c of petroleum ether to 2 c c of the blood scrum 
and then centrifuging the mixture (Greene and Blackford) The yclloi\ pigment because 
of its solubilitj passes into the upper lajer of petroleum ether while the lower layer of 
precipitated proteins appears colorless The intensity of the yellow m the petroleum ether 
^^ncd according to the amount of lipochrome pigments in the blood In some cases the 
color a\as but fointlj yellou and in others moderately or markedly yellow 

In most cases the serum bibrubin and icterus index were determined at the same 
time that the quabtative test for the lipochrome pigments was made In the course of the 
investigation cases were found in which the serum bibrubm was normal the icterus index 
relatively high, and the test for carotin pigment was positive In these cases the excess 
of pigment in the blood serum which accounted for the high icterus index was assumed 
to be due to the lipochrome pigments a point emphasized by Greene and Blackford in 
1926 We showed this to be true bv determining first the icterus index of the untreated 
blood serum and then deterrammg the index of the fraction of the serum treated with 
petroleum other The icterus index is always higher than the latter value when xanthemia 
18 present 

Quantitai e methods of determining the lipochrome pigments have been used before 
by other investigators Reasonably accurate colorimetric methods were described by Willstatter 
and Stoll in 1913 and bj van den Bergh and Muller in 1920 Bj the use of such methods 
values were determined after comparison of the extracted pigment in petroleum ether with 
a standard solution of potassium dichromatc Kohn in 1023 dcMScd a spectrophotometnc 
method for the quantitative determination of these pigments and Niehaus in 1924 com 
pared the blood scrum colorimetricall> against a standard solution of 2 per cent chromic 
acid We decided hoi\ever to determine only the relative amount of lipochrome pigments 
in tho blood by colorimetric comparison of the jellow lipochrome pigment with the potassium 
dichromate standard (1 10 000 solution) which is used in tho determination of the icterus 
index We extracted the yellow lipochrome pigments from the blood serum by means 
of petroleum ether as practiced bj van den Bergh and Muller In short wc determined 
the color index of the serum due to otlicr pigments than bile pigments and expressed it 
quantitatively bj a aaluo winch we designated the lipochrome index 

The directions which we followed m determining tho lipochrome index were essentially 
as follows To a measured amount of blood serum in a centrifuge tube add equal amounts 
of 95 per cent alcohol and petroleum ether shako well and centrifuge Extract tho pig 
ments by the petroleum ether Transfer the pctrolcum-ether layer to a graduated tube 
or small cylinder Repeat the extraction of the serum as before until ttie petroleum ether 
layer la colorless removing this layer each time after centrifugation and nddmg it to 
the petroleum ether fraction previously removed Tho petroleum ether fraction, containing 
the pigments is made up with more petroleum ether to a volume which gives a good depth 
of color for reading against the potassium dichromate standard employed for estimating 
the bile index as used by Mculengracht in 19"1 Stctlen in 1922 Bernhoim in 192G and 
others Bead m the colorimeter and calculate os follows 

Standard set in mm ^ final dilution of unknoi^ _ ijpo(.j,romc index 
Reading of unknown in rnuT amount of serum used 
Example Two c c of blood serum were used Extraction was done and tho volume was 

made up to 6 c c A reading of 10 was made against the potassium dichromate standard 
which was set at 15 mm The calculation therefore is as follows 

— X ^ _ 4 5 or the lipochrome index 
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Bccnuse of its simplicity this qiiintitative method permits a comparisoa of the icterus 
index with the hpochrome index, and bj this means one can obtain a fair idea of tlie proper 
tion of bile pigments and hpochrome pigments that produce color in the blood serum In 
some of our cases the icterus index nas omitted and only the hpochrome index yas determined 
nhen the serum bilirubin content of the blood nas nithin normal limits 


CLINICAL INVESTIGATION 

The occuirence of xanthemia and xanthosis, as stated eaihei in the papei, 
■was fiist determined foi a group of 100 diabetic patients, then foi a gxoup of 
53 patients with other disease, and without diabetes, and finally for a gioup 
of 36 patients with xanthosis in whom the xanthosis occurred either independ- 
ently or associated with some disease 

Patients With Diabetes — Of the 100 diabetic patients, 56 weie males and 
44, females Their ages varied fiom foui to seventj'-four yeais, and they neie 
distributed among the different age gioups as shown in Table I Sixty-nine 
pel cent of the patients were between forty and seventy years of age , only 12 
were in the first two decades of life 

1 Xanthemia In 86 eases, 86 pei cent, xanthemia occuiied, it was absent 
in 14 cases Practically all of the patients in the fiist four decades had xan- 
themia (Table I) 

The results of investigations alieadv lefeiied to in the introduction of this 
paper haie pioved that the lipochioine pigments of the blood and skin in man 
originate from the ingestion of vegetables, fiuits, butter, and eggs, in which 
these pigments aie present Since diabetic patients as a class partake of much 
of these foods, it was not suipiising to find xanthemia in 86 of the 100 diabetic 
patients 

Table I 


Presence of XANTnEsnv AxroNo Dlibetic Patients ABRiNOEn According to Age Groups 

BY Decadfs 


AGE, 

TEARS 

TOTAL 

CASES 

XANTHEMIA 

POSITIVE 

NEGATIVE 

PER CENT 

POSITIVE 

0 9 

2 

2 



10 19 


10 


100 

20 29 

11 

10 

1 

91 

30 39 

5 

5 



40 49 

20 

17 

3 


50 59 

25 

20 

5 

SO 

60 69 

24 

20 

4 

83 

70 79 

3 

2 

1 

66 

Total 

100 

86 

14 

86 


On then entrance to the diabetic seivice in the hospital, 27 of the 100 dia- 
betic patients had been getting a noimal diet, in 52, theie had been a qualita- 
tive lestriction of carbohydiates, and 21 had been leceiving weighed diabetic 
diets In the cases of the 21 patients who were getting weighed diets, rich in 
vegetables, tests for xanthemia were positive in 19 (90 per cent) and negative 
in two In the 52 cases in which theie was qualitative restriction, tests for 
xanthemia were positive in 45 (86 pei cent), and negative in 7 (14 per cent) , 
whereas of the 27 patients who received an ordinaiy, normal home diet, 22 
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(82 per cent) ga\o tests positne foi xnuthemm and fnc (18 per cent) gave 
negntne testa 

It IS ceitnin that the patients nho received a '\voigIicd diet for diabetes 
More eating more vegetabka and buttei tlinii those ^\lio recci\ed a qiinlitatnel\ 
icsliiclcd diet, and those, in turn, ntic eating smnculiat more \egetnblcs and 
butlei than those who were getting tin iioimnl diet \nnthoinia would bo 
expected to be incieasinglj nioio pii\aliiit among initionts in pioportion to 
the amount of the pignunt Lontainin^ foods lh(^ oat and tins is shown to be 
true m this iincstigation The suipiising tliiii„ was that tlitic should be two 
patients on weighed diets foi diabetes who did not ha\c \antlicniia 

Thcic w ere tw o patients w ho had bn ii leei i \ mg a noimnl diet bifoic com 
ing to The Jlajo Clime wlioio thtir diabetes was djsco\crcd and who did not 
lla^o xnntbcmin on cntianui to tlie liospital In tliesc two patients, howe\cr, 
xantlicmia was discoveicd m tests nfltr tlie\ bad been roccning a diet for 
diabetes for twohe dajs and for fhm w<<i s respective)} The diet included 
from GOO to 800 gm of fiuits and \e,,clable9 one or two eggs and 30 to CO gm 
of butter dad} TJioic woic two othoi patients who wcio 1 nown to lia\c liad dia 
betes, six months and nine months uspicUvd} wlio liad been getting piacti 
call} noimal diets, tests foi \antlumia on these patients weio nee,ntnc on 
entrance to tlio hospital but tlic} bcuinu positne on diabetic diets at the end 
of fno and ten dn\s rcsiicctnel} Si\t<en palnnts witli diabetes did not ha^c 
xanthomin, howc^cl o\en though tin} had betn on diets for diabetes, contain 
ing GOO to 800 gm of ^cgctnblcs and fiuit one oi two eggs, and 10 to GO gm of 
butter, fiom one to three oi more da^s at the tmu the lipocliiomc test was 
made Some of these patients were leexamimd later and still did not hn^c 
xanthemm nftoi being on n weighed diet for diabetes fiom six to Unit} two 
da\s 

Regarding the iclation of the sclent} of the diabetes to xanthemm it was 
found that in the patients wlio had xanthemm cases \nricd fiom those whicii 
were mild, rcquiimg onl} dictar} iimnngcincnt, to those requiring \ar}mg 
amounts of insulin Some patients had had diabetes for ns long ns twent} 
}oniH, othois for onl} a biicf pouod Some were in a state of acidosis and 
coma on cntiance to the hospital A few had gangrene of the toes TIic pa 
tionts witliout xniitlicmin had lind diabetes fioin just a few months to ns long 
ns twent} two }enrs Two of thesL patients also had gangrene of one of the 
extremities As a group these patients had imld or onl} moderateh se\ere 
diabetes 

2 Xanthosis In nine of the 100 diabetic patients who wen examined 
xanthosis was obser\ed All of these 9 patients also were in tlio group of 6G 
witli xanthemm Xanthosis did not occur in nn\ patient who did not ha^e 
xanthemm This is in accord with Salomon’s observations All of the 9 pa 
tionts except one, in whom flic xanthosis was fnmt, had moderafclv severe or 
Rovoro diabetes and all rcqniied insulin except the one noted above Tins ob 
sorvation is similar to that of Rabinowitcb in 3923 Two of these imticnts bad 
xanthoma dmboticoinm as well and one of these had entered the hospital in 


coma 
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None of these patients was obese, although it was in obese children that 
Klose, in 1919, thought xanthosis developed most leadily For this reason, 
Elose thought that xanthosis might be related to the fat metabolism of the 
body With this idea in mind, blood-fat determinations were made on 18 pa- 
tients vith diabetes The blood-fat determinations weie made through the 
courtesy of Di Luden of The Mayo Clinic, according to hei modification of the 
Bloor methods In Table 11 are shown the values for cholesterol (Bloor II), 
fatty acids and total fats, as determined in these 18 eases, and also the noimal 
values deteimined by the same methods 

Two patients (Cases 66 and 96) had definite lipemia and possessed high 
(Case 66) and extraordinaiilj' high (Case 96) blood-fat values These two 
patients also had xanthoma diabeticorum Cholesteiol values in the other 16 
eases were quite within the normal range of vaiiabilitj, although in some there 
was a tendency for the cholesterol to become ele%ated The fatt 3 ’’ acids and 
total fats were generall} high as might be expected in patients receiving diets 
relativelj’^ iich in fat It should be noted, howeiei, that vhile theie uere 17 
cases of xanthemia among these 18 patients, xanthosis i\ as present in onl 3 ’- foui 
Two of these cases weie in patients with lipemia, but in the othei two cases 
(Cases 12 and 88) blood-fat values were similar to those of nian^’- of the cases 
without xanthosis The data based on this small group of cases would, there- 
fore, tend to indicate that the blood-fat values beai no definite relationship to 
xanthosis 

Table II also brings out the point that when the lipochrome-mdex is high 
as in Case 12, xanthosis is likel 3 ’^ to occui, but it may also occui when the 
lipochrome-index is as low as 2 2, and it ma 3 " be absent when the lipoehrome- 
index IS e\en higher, as in Case 94 in which it was 3 5 The bpochiome-index 
does not seem to bear any definite quantitative relationship to xanthosis and 
represents onlv a relative value for the amount of lipochiome pigments in the 
blood stream at the time the test is made 

Table II 

Blood Fats in Patients With Diabetes 


CASE 

1 

XANTHOSIS i 

LIPOCHROME- ' 
INDEX 

MG IN 

EACH 100 C C or BLOOD 

CHOLESTEROL, 
BLOOR II 

FATTY ACIDS 

TOT\L FAT 

Nornnl values 



115 to 180 

100 to 130 

200 to 300 

9 

- 


128 

222 

350 

10 

- ; 

17 

128 

244 

372 

11 

- 


108 

158 

266 

12 

+ 

50 

145 

320 

465 

26 

- 


108 

222 

330 

66 

+ 

22 

307 

555 

862 

67 

- 

28 

157 

317 

474 

83 

- 


65 

180 

245 

84 

- 

22 

157 

202 

359 

85 

- 

32 

175 

202 

377 

86 

- ! 

0 5 

157 

317 

474 

87 

- 

28 

193 

370 

563 

88 

+ 

27 

89 

139 

228 

90 

- 

15 

177 

268 

445 

93 

- i 

26 

108 

158 

266 

94 


35 

118 

171 

289 

96 

+ 

48 

954 

8888 

9842 

97 

; 

17 

134 

180 

314 
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3 Relationship of the bile and lipoehrome pigments of the blood In the 
iihole group of patients with diabetes the bilirubin content of the blood serum 
■varied from less than 0 3 rag to 2 4 mg in each 100 c c * of blood The serum 
bibrubm vras within normal limits (0 2 to 2 0 mg in each 100 e c ) in all cases 
■vvith the exception of one It a-veraged 0 76 mg in each 100 c o for the entire 
group The icterus index varied from 3 to 13 5 , in nine cases it vv as 10 or 
more and the avenge was 6 9 for the entire group This is slightlj above the 
upper limit of normal which is 5 

In 13 cases the serum bilirubin the icterus index and the lipoehrome index 
w ere determined at the same time In all of the cases, the serum hihruhin was 
within normal limits the highest value was 13 mg, the icterus index varied 
from 3 to 13 5, and the average was 7 3 for the group of 13 cases The lipo 
chrome index varied from 0 5 to 5 and averaged 3 5 for the whole group 

The relationship of the scrum bilirubin icterus index and lipoehrome 
index to each other is shown in Table III 


Table III 

Keiationsuips or Serum bilieubis Icterus Index and Lipochroue Index i\ Patients 
With Diabetes 


CASS 

SEBUM BILIRUBIN 
ilO IN SACn 

100 cc. 

ICTERUS 

INUEX 

LIPOCHBOSIB 

INDEX 

WPOenBOSIS INDEX 

CALCULATED IN PER 

CENT or ICTERUS 

INDEX 

12 

12 

90 

50 

55 

66 

1 3 

77 

22 

28 

67 

07 

59 

28 

47 

84 

03 

50 

2.2 

45 

65 

03 

75 

32 

43 

86 

09 

48 

05 

10 

87 

07 

88 

28 

32 

88 

05 

63 

27 

43 

90 

0 3 

30 

1 5 

.0 

93 

03 

50 

2 6 

62 

94 

03 

68 

3 5 

52 

96 


13 5 

48 

36 

99 

1 3 

96 

3 0 

31 

100 

1 1 

08 

IG 

16 


The significant point in Table III is that the lipoehrome index was from 
10 to 55 per cent of the icterus mdex value It averaged 38 per cent for all the 
cases It IS important, therefore when evaluating the icterus index to realize 
that probablv one third to one half of the color of the serum is due to the pres 
ence of Jjpochrome pigments 

To snmmanze (1) 100 patients with diabetes were examined qualitatneh 
for the presence of lipoehrome pigments in the blood and skin of winch 86 had 
xanthemia and 9, xanthosis (2) the lipoehrome mdex a\eraged about 38 per 
cent of tlie icterus index which indicates that much of the color of the blood 
serum can be attributed to the lipoelirome pigments of exogenous origin, (3) the 
presence in the diet of foods containing these pigments was undoubtedlj" a 


ThA vnn rtATv Wpri»h tpchnlc for dMermlnlne aerum blUrubln quanOtatlveI\ admiliodi) 
Inaccurate when than 1 1^0 ec. of blood. This la owlnp 

tife Sul7v" Of acciJrat7 mafcMiur of colors In the colorimeter The tleuns for serum 
bilirubin In Table if'^^obably possess an Inoccuracj of not greater than + or - 0 per cent 
The error l^^ol^ed docs not affect the conclusions 
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large factoi m the production of xanthemia, but othei factors must be mvolYed 
too, since some patients on diets rich in vegetables, tiuits, butter, and eggs 
failed to have xanthemia, this finding may be related to the individual varia- 
tion in the faetois udiicli regulate the absoiption, ciiculation, deposition in 
the skin, oxidation and excietion fiom the human body of the lipochrome 
pigments, (4) xanthosis did not occui in the absence of xanthemia, but 
xanthemia often occiuied without xanthosis, (5) xanthosis occurred more 
often in the severe cases of diabetes, (6) xanthemia did not seem to be re- 
lated to the amount of lipoids in the blood except perhaps in lipemic patients, 
who also had severe diabetes, and (7) there was no quantitative relationship 
between the height of lipochi ome-index and the presence or absence of 
xanthosis 

Patients Without Diaheics — A series of 53 patients without diabetes but 
with othei illnesses was examined foi evidence of xanthemia and xanthosis 
There were 13 patients with disease of the liver or biliary tiact, 22 with 
renal disease, 3 with diagnoses of chronic nervous exhaustion, 2 with renal 
glycosuria, 2 with Addison’s disease, 2 with orthostatic albuminuria, 3 
with arthritis, one rvith exophthalmic goiter, one with lymphosarcoma, one 
with carcinoma of the stomach, one rvith static edema, one with hemolytic 
jaundice, and one rvith chrome appendicitis Thu teen were females and 40 
rvere males Their ages vaiied from sixteen to sixty-nine years For,ty-two 
weie from thirty to sixty jeais of age Of this group, 47 (88 per cent) had 
xanthemia, and xanthosis rvas present in thiee (5 5 pei cent) 

Of the 13 patients rvith disease of the livei oi biliaiy tract, all rveie in 
the hospital, where a study was being made to determine the etiology of their 
condition Eleven of them rveie jaundiced The cause of the jaundice was 
either stone in the common duct, stiictuie of the common duct, hepatitis 
(catarrhal or epidemic), cirrhosis of the livei, or metastasis to the liver The 
serum-bibrubiu content of the blood varied fi om 1 1 to 25 mg for each 100 
e c Only trr o patients had a noi mal serum-bilirubin, and these were not 
jaundiced at the time the test for lipochiome pigments rvas made, although 
the van den Bergh reaction rvas direct in both as it rvas m the 11 jaundiced 
patients Xanthemia rvas present in 9 cases (69 per cent) and absent in 4 
(31 pel cent) It rvas not present in trvo cases of obstruction of the common 
duct, in one case of catarrhal jaundice, or in one case of pelvic and abdominal 
carcinomatosis with metastasis to the liver Xanthosis rvas not present in the 
trvo patients rvho were not jaundiced, and it could not be determined because 
of the icterus in the jaundiced patients All the patients in this group had 
been receiving normal diets before coming to the hospital, with the exception 
of one who had eliminated fats from the diet 

The group of 22 rvith renal disease was made up of patients with chronic 
nephritis, or with generalized or renal arteriosclerosis often associated rvith 
hypertension and mjmcardial degeneration All of these patients had xan- 
themia, and trvo, xanthosis One of the trvo patients rvith xanthosis had 
chronic glomerulonephritis, and the other, malignant hypertension rvith renal 
insufSciency Sixteen of these patients had been leeeiring normal diets be- 
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fore coming to the hospitil and onlj si'c Iiad been getting diets for nephritis, 
low in proteins and probablj high in legetables ind fruits Tlie incidence ot 
ianthosis, 9 per cent (two cases) is identical mth that among the diabetic 
patients examined It occuiied in one patient iiho had been getting a normal 
diet, 11111011 contained onlv an aienge amount of legetables, and in another 
patient who had been eating much legetable soup for four months 

There is still a group of miscellaneous cases in which, ns in the preiioiis 
tiio groups diabetes was not eonceined In sixteen cases (89 per cent) there 
lias xnnthemn and in one case (11 per cent) xanthosis There were tno patients 
iiith renal glicosuria both of whom Ind been on weighed diets for diabetes 
for some time One had a serum bilirubin of 0 7 mg in each 100 c c , an 
icterus index of 9 7, i\ ithout jaundice and a lipoehrome index of 4 3 without 
xanthosis This ease is espeeialh intoiesting because in some diabetic cases 
nitli a lower lipochiomc index theie nas xanthosis In two cases each of 
Addison’s disease, oithostatie albiiiiiinnin and chronic arthritis, and in three 
of chronic neiious exhaustion xantliemia ii ithout xanthosis was present 
Lil ewise, xanthemn ii as foimd in one case each of exophthalmic goiter car 
cinoma of the stomach, static edema, hemoli tic jaundice and chronic appen 
dicitis The patient nith ohionie appendicitis also bad xanthosis, he had 
been on a high aegetable diet and the jellow color in the skin had been 
present for tno weeks In one case of clironic arthritis and one of hmplio 
sarcoma tests for xaiithemia were negatne All of these patients with the 
exception of the one mth elironie appendicitis had been getting normal diets 
before coming to the clinic 

In summarizing the results of the studj of tins group, composed of 53 
cases of a arious diseases otlier than diabetes we found that (1) xantbemia 
was present in 47 cases (88 per cent) tins figuio is almost identical nith that 
obtained in cases of diabetes (86 per cent) , a normal diet bad been gnen in 
31 of these (2) xanthosis occurred in onij three cases (5 5 per cent), little 
more than half as frequently as in the cases of diabetes, (3) xanthcmia oc 
ourred m the jaundiced patients about ns frequentlj as in those who were 
not jaundiced (4) patients with renal insufBcieiic\ due to nephritis, or asso 
ciated with arteriosclerosis and h\-pertension all had xnnthemin even though 
the majoritj apparentlj wore receiving normal diets, (5) two of the 22 pa 
tients with renal disease (9 per cent) had xanthosis and this incidence n vs 
similar to that found among diabetic patients, but the number examined was 
smaller one of these patients with xanthosis had been on a normal diet but 
the other one had eaten an excessive amount of vegetables for four months 
(6) one patient with renal gljcosurn who had been getting a weighed diet 
for diabetes for three months did not have xanthosis, and the lipoehrome 
index was as high ns 4 4 (senim bilirubin 0 7 mg ) this w as surprising since 
some patients with diabetes and a lower lipoehrome index had xanthosis 

Thirty SIX Patients With \aiiihosis—W<! reviewed 36 cases that had been 
diagnosed as xanthosis at The Mavo Clinic There were 27 males and 9 fc 
males in the group Their ages ranged from twelve to scvciitj jears Pour 
patients w ere between ten and nineteen v ears of age , 4 between twentv and 
twentv nine venrs 9 between tliirtv and tbirtv nine vevrs 12 between fortv 
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and forty-nine yeais, 4, between fifty and fifty-nine yeais, 2, between sixty 
and sixty -nine years, and one was &e\enty yeais of age 

The chief complaints varied eonsideiably in ten cases it nas diabetes, 
in twehe, stomach trouble, in five, weakness, in two, jaundice, and in one 
each it was one of the following neivousness, veitigo hypei tension, asthma, 
goiter with throbbing in the neck, pain in the left ^ov ei quadi ant, and consti- 
pation The degree of xanthosis in these patient'^ vaiied fiom definite yel- 
lowing of the palms, soles and nasolabial folds, to' a moie generalized yellon 
pigmentation of the skin 

It was thought advisable to leain the influence that this pigmentation 
had in determining the diiection of the clinician's investigation Natural! v, 
the first supposition was that the coloi lepiesented jaundice, and with this, 
the commonei possibility of choleci stitis In this group of 36 patients, 10 
had diabetes, and cholecj'stitis with jaundice was not consideied a possibihtv 
in any of these, but 12 othei patients complained of stomach tiouble, bilious 
ness or upper abdominal distress Two of the latter group were sent to the 
cbnic by their local physician iritli the diagnosis of suspected cholecj stitis 
with jaundice Six of these cases actually ucie investigated for cholecystitis at 
the clinic , but in the other 6, the diagnosis of xanthosis u as made at once In 
none of the 6 eases investigated for gall bladder disease was an ultimate diag- 
nosis of cholecystitis made It was apparent from the study of these 12 cases 
that when a patient with xanthosis complains of stomach tiouble oi upper 
abdominal disturbance, jaundice with cholecystitis often will be suspected by 
the clinician unfamiliar until the pictuie of xanthosis and probably will be 
investigated from that point of view 

The question of cholecystitis was raised, however, in thiee other patients 
who had not complained of upper abdominal distress One patient complained 
of nervousness and another complained of pain in the left lower quadrant 
Both of these had been on high vegetable diets for several months, eating 
many carrots each day The ultimate piimaiy diagnosis was hvpochondriasis 
m the foimei case and only xanthosis in the latter case The third patient 
complained of constipation This patient was the only one in uhom, ulti- 
mately, cholecystitis was diagnosed The full and final diagnosis uas neuro- 
sis, xanthosis and cholecystitis The diagnosis of cholecy stitis was based on 
the elicitation of slight tenderness in the right upper quadrant and an in- 
visible gall bladder with the Giaham-Cole technic Theie was no history of 
gallstone cobe The seium-bibiubm had not been investigated and the sclerot- 
ics were clear The fact that the patient had been eating carrots daily for 
four months for her constipation readily explained the color of hei skin, 
which was deepest in the palms and soles There is only a question here, 
suggested by the roentgenogram, whethei this patient actually had cholecyst- 
itis , cbnicallv there ivas no evidence of it, except the slight tenderness in the 
upper quadrant, but even this may be partly discounted in view of the con- 
stipation and also the neuiosis noted in the diagnosis 

Xanthosis was the sole diagnosis in four cases The diagnosis of xanthosis 
was accompanied, however, by a final diagnosis of diabetes in ten, chronic 
nervous exhaustion in two, adenomatous goiter in one case, chronic appendi- 
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citis in. t\\o cases with operation m both, chronic glomerulonephritis in two, 
achjlia gastrica in t^^o, “functional stomach*' in tuo, latent svphilis in one 
case, malignant hypertension in one, asthma in one, duodenal ulcer in one, 
cardiac neurosis in one, uteiine myomas in tuo cases, chiomc infectious ai 
thritis in one case, neurosis and cholecystitis in one case and menopausal 
neurosis in one case 

The j ellou discoloration of the skin also led the local phj siciaus, in two 
cases, to suspect Addison s disease One of these cases finally was diagnosed 
as exhaustion uith hypotension and the other only as xanthosis Tuo cases 
IV ere investigated in the clinic foi permcious 'inemia but were later diagnosed 
as migraine and chiomc glomerulonephritis In another case, the question of 
chronic glomerulonephritis was raised and finallv was diagnosed chrome 
glomerulonephiitia and xanthosis 

The fact that 10 of the 36 patients had diabetes shows that this condition 
was more pievalent among such patients than among other peisons who were 
ill or in good health Even this number of patients with diabetes is smallei 
than the actual numbei since the condition is so compaiatively common in 
such patients that it is not always indexed 

The seium bihiubin was investigated in 19 of the 36 cases The highest 
\alue was 2 8 mg and the lowest 0 1 mg with an aveiage of 0 7 rag The 
icterus index was determined in 14 cases and varied from 3 0 to 15 0, with an 
average of 10 0 The high average (normal limits 1 to 5 inclusive) can be 
attributed to the extra color contributed to the blood serum by the presence 
of the lipochroinc pigments in the blood stream, since the scrum bilirubin 
\alues were practicallv within normal limits These data in the cases investi 
gated, along with the cUnieal signs and sv mptoms excluded the diagnosis of 
cholecystitis with jaundice and afforded a valuable aid in making the diag 
nosis of xanthosis 

It IS impoitant to elicit as much information as possible concerning the 
diet of such patients, for the reason that the majoiity of those with xanthosis 
had been on a high vegetable diet foi some time Of the 36 patients with 
xanthosis 31 had been on a high vegetable diet for various reasons One 
patient had been on a diet for nephritis one patient who was ambulatorv 
had been getting a diet for peptic ulcer and one had been receiving a general 
diet Information was not collected regarding the diet of two patients 

Eleven of the patients with xantliosis had been eating excessively of car 
rots four of eggs and tluee of spinach Knowledge of the diet and the 
cliazacteristic distribution of the pigment in the palms soles and nasolabial 
folds, but not in the scleiotics are sufficient to identify the coloi as that of 
xanthosis and to lule out jaundice as a possibility Should the seleroties be 
icteric the possibilitv of both xanthosis and jaundice should be considered 

A summai-y of the stiulv of the 36 cases of xanthosis* showed it to be 


since the completion of this studr two other case^ ’if'.® 

one the diaenosis established isns chronic nephro 

of these patients had been receiving diets rich in llpochromc Pjpncnt the pnUent 
OU3 exhaustion had eaten an a\eragc of 150 of c-tfrots dallj for 

xanthosis for nine months The other patient had been on protein hiph \cfietnble diet 

for three iears and had had xanthosis during the last clphtecn months These c^cs are 
remarkable for their high llpochrome-lndex It 1 |n **1*: 

ond 8 In the patient ^Ith nephrosis The serum bilirubin xaluc were normnl The xantho I 
of the patient with nerxous exhaustion had been noted to xar> from time to time In Int n It> 
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dieates a poor piognosis We cannot quite agiee with this because (1) the 
moie severe the diabetes the moie rigid as a lule is the diet and such diets 
are high in lipochiome content, (2) xanthosis did not influence the prog- 
nosis in 26 patients witliout diabetes, and (8) experimentally induced xantho- 
sis IS harmless 


SUMMARY AND CONCLUSIONS 

1 The relative amount ot lipochiome pigments contained in the blood 
plasma, a lipochrome-index, can be leadily determined by the simple quan- 
titative method desciibed Direct compaiison ivith the leterus-index is pos- 
sible and in many oases we have found the lipochiome pigments contributing 
Irom 10 to 50 per cent of the color of the blood plasma 

2 One bundled patients uith diabetes and 53 patients suSeiing from 
other diseases were chosen at landom and iniestigated for xanthemia and 
xanthosis Xanthemia uas found m 86 (86 per cent) of the patients with 
diabetes, m 22 (100 pei cent) of patients uith lenal disease, in 13 (69 per cent) 
of patients with hepatic disease, and m 16 (89 per cent) of patients with othei 
miscellaneous diseases Xanthosis was present in 9 (9 pei cent) of the pa- 
tients with diabetes, in 2 (9 pei cent) of the patients with lenal disease and 
m one (3 per cent) of the patients with othei diseases 

3 Among 36 patients whose condition was diagnosed as xanthosis weie 
10 Mith diabetes and 26 who had other diseases oi, with the exception of the 
xanthosis, weie noimal The majority of these patients had eaten excessively 
of foods iich in tlie lipochiome pigments, namely, vegetables, fimts, buttei, 
and eggs 

4 The evidence does not uaiiant the conclusion that the piesence of 
xanthosis as a complication ot diabetes affects the course of the disease un- 
favorabh It is probable, houevei, that the ability of the individual to 
oxidize and excrete the lipochiome pigments varies and that theie are some 
factois m some patients witli diabetes that inteifere uitli these piocesses, such 
tactois may be acidosis and delijdiation of the slcin 

5 The yellou coloi of the skin m xanthosis ma> lead to confusion in diag- 
nosis thiough its being mistaken foi icterus The distribution of the pigment 
in xanthosis is ehaiaetezistic The coloi mg is most mtense m the palms, soles, 
and nasolabial folds, uheieas the seleiotics usually are clear A historj' of 
the patient s diet mar be helpful in explaining the pigment, and deteimination 
of the lipochiome index, ictei ns-iiiclex and sei um-bilirnbin permits of con- 
clusive diagnosis When yellow pigmentation of the skin is present and the 
serum-biliinhin is low and the icteius-index high, the condition must be 
xanthosis, if the seium-biliiubm is high and the lipoehiome-index low, the 
abnoimal coloiation is due to jaundice, if both the serum-biliiubin and lipo- 
chiome-index are elevated, xanthosis is present, hut is obscuied by jaundice^ 

•We regret that the paper by Stannus -which appeared In the International Clinics for 
March 1029 reached us too late for review Ani reference now will necessarily be Inade- 
quate because the paper Is an excellent review of xanthosis Stannus like ourselves con- 
cludes that xanthosis results from a failure to oxidize the carotinold pigments In the body al- 
though as we have stated this may be only one factor In the production of this condition We 
do not favor the adoption of the term hj perllpochromla as Stannus suggests to supplant the 
term xanthosis our reason has been given In our paper 
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THE ROLE OF STREPTOCOCCI IN THE RHEUMATIC DISEASES* 


By James Craig Small, ]\I D , Philadelphia, Pa 


T N ADDRESSING the Bath Conference on Rheumatic Diseases in hlay, 1928, 
Poynton* expressed the hope that “there will not be a splitting up of the 
study into heait, joint, and chorea units, foi the constitutional disease and 
not the isolated lesion is still the mam problem ’’ This statement fiom so 
illustrious a pioneer in the study of rheumatic fevei holds paiticulai sig- 
nificance It expresses that broad conception of the disease which is so 
essential if progiess is to be made m elucidating its cause, oi in combating 
it effectivelj 

Rheumatic fever should not be considered as an acute aithritis, as a 
disease of the heart, nor yet as a disease of any paitieular system or gioup 
of organs, but as a general disease pioducmg characteristic pathologic lesions 
of widespread distiibution Prom the standpoint of the pathologist, it may 
be regarded as a disease pioducmg lesions in endothelial structures wherever 
these are found m the organism In a more restricted sense, it may be con- 
sidered as a disease producing lesions m and adjacent to the blood vessels 
and consequently its lesions occur m any tissue penetrated by eien the 
smallest capillary 

From the clinical standpoint we have been too pi one to think of the 
acute arthritis as the disease, rather than as an outstanding symptom of the 
disease One may yet heai the cardiac manitestations spoken of as “com- 
plications” of rheumatic fever This m a measure is excusable since from both 
the clinical and pathologic points of view, lesions of two types aie lecogmzed 
These are designated the “exudative” lesions, best exemplified by the acute 
arthritis, and the “pioliferative” lesions typified m their purest form in the 
subacute, progressive caidiac lesions There is no doubt but that the former 
are promptly affected in a favorable manner by the administration of salicj'^- 
lates Close students of the disease aie m accord m believing that the lattei 
type of lesion is not favorablj*^ affected by salicylates Here then we have 
one of the enigmas of the disease, upon the solution of which hinges certain 
very puzzling questions of its etiology and pathogenesis This situation at 
once suggests that the discoveiy of the agent will not clear up the subject, 
and that gieat difficulties would yet be encountered m determining the modus 
operandi by uhicii the agent produces two types of lesions which differ so 
essentially m their characteiistics as well as in their lesponses to a given 
form of therapy 

There is a third type of lesion which is hkely to be overlooked It is the 
“destructive” lesion It is studied best m the heart muscle of patients who 
have died early m an attack of rheumatic fever, attended by an overwhelm- 

♦From the Laboratories of the Fhllatlelphia General Hospital 
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ing clinical toxemia This lesion amounts to actual sterile necrosis of the 
muscle fibers, occurring in areas of a considerable extent 

The belief that rheumatic fever is m infectious disease has much m its 
support The clinical manifestations of the acute attack suggest this The 
seasonal occurrence of the disease is well knoivn The ejcbc appearance of 
multiple cases in families has been emphasized bj St Lawrence ^ and bj 
Faulkner and White ’ The association of the onset of the disease u ith at 
tacks of acute tonsillitis, together with the many bacteriologic studies asso 
elating streptococci with the etiology of tonsillitis, has supported the con 
nection between streptococci and rheumatic feier as first emphasized by 
Poynton and Pay ne ‘ Atw ater* reeenth has shown in epidemiologic analy ses 
that the curves for the incidence of streptococcus infections and those for the 
prevalence of rheumatic fever run parallel in studies of the seasonal and 
geographic occurrences of these diseases 

Cultures of the blood in the acute attack of rheumatic feyer have aided 
little, because it has been the common experience that these are in a large 
part sterile Streptococci have been isolated perhaps more frequently thin 
any other bactena, but there has been no definite agreement in the types of 
streptococci as between the different workers or as between the strains iso 
lated by the indnidual worker Yet various as have been the strains 
isolated, experimental animals inoculated with them base developed acute 
arthritis The different members of the streptoeocciis group, therefore, appear 
to have this feature in common that they tend to produce irthiitis in rabbits 
It must be emphasized, however, that fins experimental streptococcus arthritis 
has been for the most part a suppuratise arthntis and quite different from the 
acute arthritis of rheumatic fever 

The exact reproduction of the microscopic lesion of the myocardium in 
rheumatic fever (nodule of Aschoff) has not been accomplished beyond dis 
pute Coombs,' de Yecohi’ Jackson’ and Cecil’ have produced myocardial 
lesions in rabbits closely rescmbbng the nodules of Aschoff Greatest attention 
has been gn en to the green producing streptococci in all of this w ork, but we 
do find some who haye dealt yvith the hemolytic and yyith anhemolytic strep 
tooocci Kosenoyy'° in 1914 reported the isolation of three strains of strepto 
COCCI which produced no effect nppn the blood in the media upon which they 
were groyvn He showed that these streptococci were capable of producing 
experimental lesions in animals 

In January, 1927 ” I reported the isolation of an indifferent streptococcus 
in cases of rheumatic fever It yvas obtained in the first instance from i blood 
culture, and later with great regularity from cultures of the phary nx m cases 
of rheumatic feyer or of chorea A large number of these strains haye been 
collected A recent report on the biologic and serologic relationships of 107 
strains by Kreidlcr,’ confirms my earlier obscry ations on the compact nature 
of this group They form the first compact serologic group of streptococci 
yvhicli has been associated with rheumatic feyer, a fact alone yvliieli should 
stimulate considerable interest in this microorganism The organism yvas 
named Streptocoecus cardioarthritidis 

Further studies of this streptococcus,” demonstrated its intimate nssocia 
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tion ivitli tlie disease, rheumatic fevei, its Avidespiead geogiaphic distribution, 
its ability to produce the tissue reactions and the lesions in rabbits and horses, 
irhich one is unable to distinguish from those of rheumatic fever, as has re- 
cently been emphasized by the rvork of Belk, Jodzis and Fendrick Its im- 
mune bodies (agglutinins and opsomns) are readih’’ demonstrated in the sera 
of patients with rheumatic fever Vaccines and soluble products of cultures 
of this stieptoeoecus have been shomi to precipitate acute exacerbations of 
rheumatic fever in individuals with low giade quiescent forms of the disease 
Such exacerbations have been attended not onlj bA acute arthritis, but bA' 
pericarditis, and the development of crops of subcutaneous nodules The anti- 
serum prepared from a single stiaiii of this stieptoeoecus has been employed 
OAcr a period of two years in the treatment of patients, with results AA^hich 
have been more and more encouraging The antiseium at first employed in 
relatively large volumes in an rmconeentrated form, has later been concen- 
trated by the globubn piecipitation method until the Aolume of adequate 
dosage for the individual case has been reduced to 10 c e or less 

Closely following the oiiginal desciiption of iStreptoeoccus caidioarth- 
ritidis, Bukhaug^“ reported the association of nonhemolj tic, nonmethemo- 
globm forming streptococci with rheumatic feier From his description as 
well as from the reactions in the fermentation of carbohydrates, it is evident 
that his senes contained strains of Streptococcus car dioarthritidis This is 
further strengthened bj his later work-® in shoiving the effect of the anti- 
serum of his strain (E F 24) in neutiahzing the “piimaiA ” skin reactions 
of animals sensitized with Stieptoeoecus cardioaithiitidis 

Hitchcock^® has also collected a number of strains of the anhemolytic 
stieptoeoeci, and has recorded studies which show that serologically specific 
species, other than Streptococcus cardioarthritidis, occur in this group Un- 
published studies by Seigei in our laboratory, haAm enabled him to identify 
serologically specific species of mdifterent streptococci in addition to Strepto- 
cocci cardioarthritidis The studies of these workers show that Streptococcus 
cardioarthritidis is only one of a number of distinct species of streptococci 
which neither hemolyze blood, noi produce methemoglobin in artificial culture 
They also emphasize the impoitance of the seiologic tests in the identification 
of Streptococcus cardioarthritidis 

Lazarus Barloiv^" at the International Conference on Eherrmatic Diseases 
at Bath, England, in May, 1928, presented a preliminary report on the neu- 
tralizing effects of antiserum upon culture filtrates of strains of indifferent 
streptococci isolated by himself, by Birkhaug and myself From a study of 
the toxic effects of these filtrates on labbits, his evidence indicated that a 
given antiserum, neutralized the filtrates of cultures of each of these strams 
with equal facility This is an observation which if substantiated in furthei 
studies IS important in fixing the identity of these strains isolated in widely 
different localities 

The studies presented in the recently issued Volume^® of the Pickett- 
Thomson Keseaich Laboiatoiies stiessed the identity of Streptococcus cardio- 
arthritidis, and the strains supplied br Biikhaug and bv L Barlow, and states 
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that they are all closelj related to "Warreu Crowe’s Group A (Varietj 3 or 
4)^“ of anhemoljtic streptococci 

H Lowenberg, ° of Berlin, has recently described independently a sero 
logically specific streptococcus isolated from the pharyngeal cultures of rheu 
matic patients and of normal indmduals He designated this, phnrjngokok 
kus His report which includes the description of the cultural chancters as 
well as a record of tests by agglutination and absorption of agglutinins of 
twenty three strains of tins streptococcus was prepared before the description 
of Streptococcus cai dioarthritidis came to his attention Upon the receipt oi 
my strains he found that they conform both in cultural characters and m sero 
logic reactions so that he concludes that there is no doubt of the identity of 
phaiyTigokol 1 us and Streptococcus cardioarthntidis 

Since the work of Herry ^ in 1914 and particularly that of Faber ’ in 
1915, there has been a growing tendency to explain the manifestations of rheu 
matic fe\er on the basis of bacterial allergy The excellent and extensive uork 
of SwifU^ and his couorkers has been important in de% eloping facts m regard 
to this theory In a late leport SmfU definitely declared himself in favoi of 
the allergic tlieoiy Zinsser and Yu ® m a iccent report also express this con 
ception of the disease 

This conception differs essentially from those which attribute the disease 
to a bacteremia or a toxemia in that, while it associates the etiology of rheu 
matic fever definitely with streptococci, it declares in fa\or of no paiticular 
species or type strain of these microorganisms, since the allergic reactions may 
be excited by streptococci winch differ widely both in biologic characteis and 
in serologic relationships That is to say that animals sensitized to one ’varictv 
of streptococci leact not only to the homologous antigen, but to antigens de 
rived from heterologous shams 

Zmssei and Yu ° do not attempt an explanation of the mtchanism of this 
bacterial allergy further than to say that caideuce seems to us to point 
toward the conclusion that the allergic state is a part of the immunologic 
mechanism, and in its first stages, before antibodies have been accumulated to 
any extent in the circulation, the phenomenon is mainly cellular expressing 
itself in an extraordinary irritability of the cells to contact with the antigen 
That with some bacteiia such as streptococci they may later de\elop into a 
true immunity, or anergy, in other words a state in which contact with antigen 
does not produce reactions ” 

Dochez and Stevens ^ have described m animals which had reecned in 
yections of streptococcus of erysipelas, the existence of two types or phases of 
hypersensitivencss one to the toxin which can be neutralized by antiserum in 
\utro, the other, to some other bacterial product which they were unable to 
neutralize The first sensitizing antigen was destroyed by heat and was there 
fore referred to as a toxin, wlnle the second was thermostable Birl Iiaug * 
found that animals sensitized with his nonmetlieraoglobm forming streptococ 
cus (Strain B P 24) showed lil cwise two pln'scs of si in sonsltl^It^ to culture 
filtrates The first appeared specific in that it was olicifed onh filtntes of 
the homologous strain, and by those of Streptococcus cardioarthntidis Homolo 
gous and crossed neutralization of the filtrates of tliesc two strains was ef 
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fected by tbexr antiseia, wbile beating of the filtrates at 98“ C for four hours 
completely eliminated the skin reaction in the earliest stages of this sensitiza- 
tion phase Duiing the second phase of sensitization neither antiserum nor 
heat had any effect in eliminating the skin reactions Dm mg this stage also 
the animals leaeted with positive skin tests to products of heteiologous bac- 
teiia, Streptococcus viiidans, Sti eptoeoccus hemolyticus of scarlet fever and 
erysipelas and pneumococci 

These obseiiations suggest that the products of stieptoeocci aie complex 
substances, containing a multiplicity of protein substances each of which may 
act as antigen to produce its particular type of hypersensitiveness In this 
particular they appeal similai to horse seium or to egg albumen concerning 
which Von Dungein-“ has brought forth evidence to shov that they contain a 
multiplicity of protein substances, each of which acts as antigen for the pro- 
duction of its own specific precipitins The piecipitins do not appear in the 
blood seium of the immunized animal in the same relative proportions in ivhich 
the antigens occui in the horse seium, or in the egg albumen Upon this ob- 
seivation then might hinge the explanation of the late appearance of the 
secondary phase of hypersensitiveness in animals tieated with the complex 
antigens of stieptoeocci 

Dochez and Stevens, and Biikhaug’s-* obseivations that the late second- 
aiy phase of this hypersensitiveuess is nonspecific, i e , it appears as a hyper- 
sensitiveness to quite diverse seiologic strains of streptococci, which also pro- 
duce quite different toxic products, and appears also to pneumococcus, suggests 
that the bacterial bodies of such dnerse mici ooi ganisms have m common some 
highly oigauized protein, which acts as a “protein specific” antigen rather 
than as a “species specific” antigen We are famihar with such antigens from 
the woik done with lens substance of the veztebiates, the immunologic spec- 
ificity of which is not bmited to a pai ticular species, but occurs through a wide 
lange of animal species as an “organ specific” antigen 

Swift’s work in sensitizing animals with the nucleoproteins of strepto- 
cocci, in which he finds that the antigenic properties of these cross the bars 
of immunologic tjpe specificity in the streptococcus group and even invades 
the pneumococcus gioup, might be taken as evidence that in the nncleopro- 
tems of bacteria (at least the giam positive cocci) wm have such a “protein 
specific” antigen The failure to find evidence of joint lesions, and of cardiac 
lesions in animals exhibiting extieme grades of this hypersensitiveness to 
nucleoproteins, as well as the failure to elicit focal symptoms referable to tbe 
joints and heart in patients with rheumatic disease, laises a serious doubt as 
to whethei tins tj pe of hypersensitiveness has a significant part in the causa- 
tion of the disease The exhibition of the cross sensitization of this type be- 
tween the streptococcus and the pneumococcus group, constitutes an aignment 
for those supporting the view of nonspecific bacterial allergy as a dominant 
factoi in the pathogenesis of rheumatic fever, that the disease might as readily 
be caused by pneumococci as by streptococci Such reasomng, however, would 
do much to break down our ivhole conception of the specificity of bacterial 
disease which is too well grounded to be shattered by an imperfeetlj under- 
stood laboratory observation 
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THE author's hypothesis REGARDING THE FACTORS CONCERNED IN 
THE ETIOLOGY OF RHEUMATIC FE\’EB 

The present state of our kno\Yledge concerning the etioIog\ and patho 
genesis of rheumatic fever is too fragmentary to formulate anj definite under 
lying principles except on the basis of hypothesis There seems to be rather 
definite e\idence that streptococci are the bacteria concerned in its causation 
The e\idence which mj studies ha-ve brought forward suggests that a specific 
streptococcus is primarily responsible The work of Swift** and his co-vvorkers 
of Zinsser and Yu ® of Irvmg-Jones®® and others fa\ors the mcw that a 
specific streptococcus is not necessarily concerned 

I am given the credit of favoring the type specific strain of streptococcus 
as the cause of iheumatic fe\er acting through the specific toxic product 
alone This but imperfectly presents my idea of the disease It has been 
largely through the writings of others that mj accredited position has been 
assigned to me Swift is not convinced of a specific toxic element, and de 
dares in fa\or of the nonspecific allergy to the various \aneties of streptococci 
The studies of patients with rheumatic fever during the past two years 
ha\e forced upon me the conclusion that there is an element of specificit-s to 
the Streptococcus cardioarthntidis in rheumatic fe\er Tins element of spec 
ificity seems to be concerned uith the ‘destructne" and “prohferatne’ 
lesions more so than the ' exudative ' ones The prohferatne lesion is the 
most important lesion m rheumatic fever, since it is the lesion most concerned 
in producing cardiac damage and since ue have in salicylates a means of 
controlling the exudatne lesion The prohferatne lesion furthermore is the 
lesion upon T\hich the clinical and pathologic definition of the disease so 
largely depends 

It is desired to state clearly m\ present working hypothesis in regard to 
rheumatic fever ^vhlch is that the destructive" and prohferatne" lesions 
are the result of a specific toxic product (endotoxin) derned from a particular 
group of streptococci The destiuctne lesion is brought about b\ high con 
centrations of this toxin, the prohferatne lesion, because of the stimulating 
effects of A\eaker concentiations The exudatne lesion appears A\hcn the 
patient begins to develop immunity to the specific toxic factor and is brought 
about by the establishment of a condition of hypersensitn encss vliich is a 
manifestation of the Arthus Phenomenon 

Prom the work cited abo^e it appears ^ery likely that there are multiple 
factors concerned m this h^pe^sensltncness some of which may be bacterial 
species specific otheis specific only to certain highly specialized bacterial pro 
terns Because of the multiple antigens contained in streptococci nameh the 
specific endotoxin and the protein factors one must presuppose the existence 
of separate and distinct antigen antibody complexes Of these the antigen 
antibody complexes of the protein factors appear to be the most powerful 
irritating substances and would naturallr be regarded as tlie dominant allergic 
factor, admitting the presence of other less potent allergic factors e g the 
toxin antitoxin complex 

This conception in no \vay disturbs the specificity of the destructne and 
proliferative lesions of rheumatic fever but at the same time, it indicates 
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that the exudate lesions may he accounted foi on the basis of hacteiial “pro- 
tein” speeifieitj" and not on the basis of bacterial gioup, or type specificity 
It furthermoie relegates the exudative lesions to a secondary, purely con- 
comitant lole in the disease and permits the presumption that any miero- 
oigamsm supplying the “piotein specific” antigen to which the patient has 
developed a hipeisensitneness might plaj' a part in determining the severiti 
ot the exiidatiie lesions 

Fig 1 piesents a graphic representation of the inteii elation of toxic, anti- 
toxic, and allergic factors as apphed in our hypothesis to the rheumatic dis- 
eases It lepiesents the alleigic factor as inci easing at the same rate as the 
antitoxic factoi The antitoxic factoi is lepiesented on a different base line 
from the toxic and allergic factors, because hr this means its effect in countei- 
acting the amount of the fiee toxie tactoi could be lepiesented best The 
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Pi" 1 — A graphic representation of the interrelation of the factors entering into the patho- 
genesis of rheumatic disease according to the hj pothesis presented 


figure is dnided into foui leitical zones to illustrate in a geneial waj' the 
conditions of the hypothesis as apjiljmg to four types of clinical cases The 
conditions applying to the individual ease may be represented as those pro- 
jecting on a vertical line through the figure "With these three factors oper- 
atmg as indicated in the hjpotheses, it can be readily seen that a case as 
represented br a rertical line through the extreme left of the figure presents 
entueh different under I 3 mg conditions from one represented by a line through 
the extreme right, so that one might expect a difference in clinical manifesta- 
tions as unlike as those of acute iheiimatic caiditis in children in the first 
mstance and a low grade chronic atrophic arthritis in the latter Yet each 
of these might arise primarily because of contact with the same streptococcus 
The nonspecificitj of the sensitization factor as to serologic type of strepto- 
coccus, however, does not limit the manifestations of chronic arthritis to a 
single specific streptococcus, wheieas the manifestations of the acute rheu-, 
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mafoo carditis are limited to a single speei&e streptoeoeeus because of the 
biologic speeifiuty of the toxic factor 

The problem in the acute rheumatic carditis thus appears to be that ol 
adequate uentrabzation of the toxic factor ivithout tiansferring to the patient 
hypersensitization to the protem of the stieptocoocus The pioblcm ns lep 
resented for the chronic arthntis is not that of increasing imiuiuie bodies Tthicli 
aie alreaci> present in quantitj sufBeieiit to neutralize the small amount of 
the toxic factor as it is formed, but lather the elimination of the condition ot 
hypersensitivencss which the patient has probablj acquiied bi Mrtue of the 
building up of the existing immune bodies In the former instance the in 
dioation is for antiserum, in the lattei for minute ‘desensitizing” doses of 
the bacterial protein as aiaihble in saline extracts of the bacteria 

Ciiiicall} ivc see acute rheum itit tciei witliout severe arthiitic involve 
ments This is common in the fiist ittael^s in earlj childhood nevertheless, 
children aie especiallj susceptible to the destructive and proliferative lesions 
within the heart The attach of acute rheumatic f cv tr dev elops vv ith an acute 
upper respiratorj infection and the patient is sick and toxic for from thiee 
to five dajs in advance of the onset of the arthritic involvements During 
this period cardiac damage begins before the joint lesions appear This cnrlv 
phase represents, or the disease in cliildien who develop no joint symptoms, 
represents the purely toxic stage of the disease This is tlie condition which 
I hold to be due to a specific toxic factor which may be neutralized b> its 
specific antiserum Accoidmg to this conception, the appeal ance of acute 
arthritis is a favorable sign, not onh for pointing out the clinical diagnosis, 
but It IS to be regarded also as indicative that the patient is beginning to 
bmld np liis immune bodies 

In patients treated with the antiserum of Streptococcus cardioai thritidis 
the prompt clearing up of the appearances of a severe cbnieal toxemia is an 
outstanding fcatme A second featme of great importance is what I have 
termed the ‘focal ’ reaction following antiserum Tins arises rogulaily when 
large doses of the antisenira are administered and manifests itself bj the 
prompt appearance of new joints involved in an acute nitUritis For some 
reason this aithritis almost alwavs affects the small joints of the hands With 
this reaction large joints primarily involved usually cleai up promptlj Uii 
treated, the joints involved with the focal reaction subside in two or three 
days Salicjlate administration affects them favorably Saliejlate adminis 
tration before administering antiserum, tends to prevent these focal reac 
tions During the focal reaction the patients tempentiirc remains elevated 
and fails to show the remissions which are common in the untreated ease 
The leucocjte count is elevated at times verj greatlv elevated The slcm 
loses Its characteristic pallor, and sweating is not troublesome Tbc joints 
involved in the reaction are red and swollen but not particularlv painful, and 
they are less tender than one would expect 

In our hypothesis of rheumatic fever this focal reaction represents the 
Arthus Phenomenon The antiserum has siippUed antitoxin, as w ell as anti 
bodies of the protein factors of the streptococcus The foimer detoxifies the 
patient and protects against further damage to the cardiac muscle The Inl 
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ter by uniting nitli the protein factor of the infecting streptococci provides 
the antigen-antibody complex of the dominant allergic factor in such amount 
as to aggiavate the exudative lesions of the joints 

In a piactical way, this reaction (an exudative phenomenon) is amelio- 
lated by giving the antiseium in small, divided doses, thus bunging about 
fractional combinations of antibody and antigen with the idea not only of 
reducing quantitatively the seventy of the reaction, but also with the hope 
that such fractional production of the antigen-antibody complex n ill serve in 
partially desensitizing the patient against it Or better still is the combining 
of the broken dose method ivith the use of moderate doses of salicylate by 
mouth 

Another observation of practical importance is concerned with the reac- 
tions following the injection of the vaccine, or of the soluble products of 
Streptococcus cardioarthritidis The soluble product in use is prepared by 
suspending the lulled microorganisms, washed free of the Liquid media in 
which they aie grown, in noimal saline in eoneentiation of 100 million micio- 
organisms per 1 c c After seven days in the refrigerator, the bacteria are 
removed by filtration The soluble products are obtained in the saline men- 
struum This IS diluted with normal saline for use clinically At fiist it was 
employed m dilutions of 1 10 and 1 100, later, as these dilutions proied too 
potent, weaker dilutions u ere prepared At present dilutions of 1 100 millions, 
1 10 millions and 1 1 million aie used It has required more than eighteen 
months of study to reach the present minute doses of this product It is note- 
u orthy that the starting dose in a course of treatment is now /4o c c of the 1 100 
miUion dilution Some conception of the minuteness of this dose is gained 
when one considers that this lepresents Yjq of the soluble extract from one 
streptococcus Based on nitrogen determinations on the undiluted extract, 
the initial dosage contains one-twenty billionth of a milligram of protein Yet 
with such amounts definite focal reactions in the joints, and systemic reac- 
tions occur in acute rheumatic fevei , as well as in chronic arthritis of ati ophic 
and hyperti ophic forms We believe that, even if this means nothmg by way 
of specific bacterial sensitization, it does represent one of the most outstand- 
ing examples of hypersusceptibility to a bacterial product thus far recorded 
in medical liteiature In our scaling downward of the dosage, it was noted 
that the injections were followed by definite general and focal reactions in 
patients with chronic arthritis and that such patients lent themselves better 
to the study of these extracts than did patients with acute rheumatic fever 
in whom harm was likely to lesult from improperly adjusted dosage With 
the larger doses these reactions came on slowly, requiring from three to five 
days to reach their height As the latter small doses u ere approached it was 
noted that they came on more promptly, and at present definite reactions 
are noted with doses as small as %o c c of the 1 100 million dilution, which 
come on as early as from three to eight hours after the injection This tardy 
appearance of the reaction with the larger doses, and its prompt appearance 
with the small doses is an observation which cannot be definitely explained 
at present 
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On the basis of the hjpothcsis offered, abo\e it can be accounted for in 
the following mannei The indi\iduals shoeing these responses have some 
grade of immunitj The introduction of aiitigen into them permits the union 
of the antibod} which the} possess uith this antigen, thus foiming the antigen 
antlbod^ complex to ■which thei exhibit a In persensitn eness The s}mptoms 
of the leaction are in this conception a manifestation of the Arthus Phenoine 
non But for tlie exhibition of the Arthus Phenomenon this union alone does 
not furnish the proper conditions These two factois must be combined in 
the propel relatne proportions An excess either of antibod} or of antigen 
in the complex pie-^ents the appearance of this reaction The larger doses 
of antigen iiitioduced into patients furnish an excess of the antigen factor, 
so that the appeal ance of the reaction is dela}ed until this excess is de 
stro}ed or eliminated With the ver\ small doses used recenth proper con 
ditions are at once established and this union of antigen and patient's anti 
bod} occurs in the propei lolatne pioportions for the prompt manifestations 
of this reaction Bunging these considerations back to the patient, these 
prompt general leaetions following the small doses of antigen appear to be 
exudatne phenomena in that the} arc ameliorated b^ the oral administration 
of salic}lates This further suggests that the\ arise fiom the dominant al 
lergic factor the antigen antibody complex of the protein antigens of bac 
tena, rather than fiom the toxin antitoxin complex As such the protein 
antigens of ■\arions bacteiia would gnc rise to them to a greater oi less de 
gree Heating of tlie soluble extracts of the bacteria would not eliminate the 
reaction Both of these conditions appl> as will appear later under the dis 
cussion of chronic arthritis 

This woiking h}pothcsis might he pursued further to raise such ques 
tions as Aie these small doses of antigen sufiicient to build up a permanent 
immunitj ? The evidence at present indicates that thej maj not be Do tliey 
merely desensitize the patient? If the} do is it possible after desensitizing 
with small doses of antigen to practice the giving a few large doses of ^ac 
cine to build permanent immunity or whether the pennanent immunit} if at 
all possible mn} not ha've to be established bj the use of the antigen antibody 
mixtures prepared in vitro? But these considerations y\hile yei} important 
in the solution of the problem belong to the realm of the rapidl} adyancing 
science of immunolog} 

The manner of preparing the soluble antigen as yvell ns the extrcmel} 
small dosage tolerated b} rheumatic patients and its apparent liarmlessness 
to normal induiduals suggest that it maj be onh the desensitizing agent On 
the other hand its abilit} to precipitate relapses yyhicli exhibit both the 
exudatne and the proliferatne types of lesions in patients conyalescmg from 
rheumatic feyer suggests that it contains all of the substances entering into 
the production of the disease According to our hjpothesis it might be pre 
sumed to have both the endotoxin and the yanous protein sensitizing antigens 
Work yvhich has just been started in which the antigen heated at 100° C for 
tyvo hours is employed in patients yyith chronic arthritis shows that definite 
desensitizing phenomena are obtained This indicates that thermostable pro 
tein antigens are present, but our studies hnyc not progressed far enough to 
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gi-ve definite indications that a theimolabile antigen has been eliminated from 
the product by the heating process 

Our eailiei use of vaccines in dosage equivalent to many times those repre 
sented by the antigen dilutions uoav used may have been more effective in 
inducing actne immunitj Their use, however, Avas decidedly unsafe It is 
not impiobable that they mav be employed effectively and Avitli safety in pa- 
tients desensitized by means of heated soluble antigens The principles under- 
lying the active immunization of patients against pathogenic stieptococci, to 
some of the products of vhich they exhibit a hypersensitization, constitutes 
one of the greatest needs of piesent medical practice Upon the development 
of these piinciples depend any adimnces ulneh will be made in the specific 
prophylaxis of iheumatie fevei with its appalling toll of cardiac disease 

In closing I must mention chiomc aitluitis, because our experience with 
the laceines and antigens of Stieptoeoceus caidioarthiitidis has shown that 
theie is a lelationship betiveen iheumatic fevei and that gioup of inade- 
quatel 3 ’- classified aithiitides commonlj' spoken of as atiophic, hypeitiophic, 
rheumatoid and deforming aithiitis This relationship may, hover er, be more 
apparent than real These diseases appear to be on a purely allergic basis, 
an alleigj which maj be that due laigeh to " protein specific” antigens com- 
mon to streptococci, pneumococci and perhaps other microorganisms and in 
which species specific antigens mar play a mmoi role The fundamental 
problem in then treatment appears to be that of adequate desensitization 
Since Streptococcus cardioaithiitidis contains this nonspecific alleigizing anti- 
gen its products become effective in this desensitizing process 

Saline extracts of Streptococcus cardioaithritidis have been used largely 
and effectively nr the treatment of these cases As mentioned above they 
still retain desensitizing propeities after prolonged heating at 100° C , and it 
is probable that the heated product will eventually prove more piactical than 
the unheated, which possibly may contain a subtle endotoxin Our experience, 
however, thus far has been largely rvith the unheated product, and upon 
experience with it, the following statements are based Improvement attends 
its use m this group of patients This appears more striking and permanent 
where the closed foci harboring streptococci have been eliminated Employed 
in excessive dosage, no impror^ement or actual activation of the disease re- 
sults Focal reactions m the joints, such as pain, stiffness and swelling are 
constant following injections Occasionally redness of the skin over the 
acutely swollen joint follows the injection Gastrointestinal symptoms, an- 
orexia, nausea, vomiting, hypeiperistalsis, also nervous and emotional symp- 
toms, tremors, insomnia, iriitabilitj’, melancholia, uncontrollable crying, etc , 
are frequently observed 

Soluble extract has been prepared from a number of strams of Strepto- 
coccus viridans, all of which had been isolated from blood cultures in sub- 
acute bacterial endocarditis These have been prepared in the same manner 
as the soluble antigen of Streptococcus eaidioarthritidis and used in similar 
dilutions in patients with chronic arthritis, i e , 1 100 million and 1 10 million 
dilutions With these extracts reactions similar to those obtamed with the 
soluble antigen of Streptococcus cardioarthritidis are being obtained m these 
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patients This observation further strengthens the hypothesis that strepto 
ooeci contain a common piotein factor to -nhieh patients ivith arthritis are 
hypersensitive, and suggests that this hy persensitization is perliaps the basic 
underlying condition nhioh maintains the chioniciti of the arthritis The 
lack of streptococcus type specificity in this hvpersensitiveuess is in accord 
with Swift’s experimental woik on bacterial allergy 

From the standpoint of the treatment of the patient nith chronic aithritis 
these observations have a particular significance because they suggest that 
we need not of necessity obtain the particnlai stiain harboied by the patient 
for the preparation of a vaccine or a solubte extract to be used in treatment 
Practicallv anv streptococcus contains the antigen to vvhich the patient is 
hypersensitive and therefore stock prcpaiations i other than autogenous ones 
may be used effectively This simplifies veiv much this fonii of treatment of 
chronic arthritis in two particulars First it avoids the isolation of sticpto 
COCCI and preparation of autogenous streptotoveal products and second, it 
enables the use of a stoci product which can be standardized more exaetlv 
as to dosage requirements Tins lattci consideiation is one of extreme im 
portanee because there appears to be a lather nan on margin of safety 
between the effective therapeutic dosage and harmful overdosage 

For the adjustment of these dosage icquiiements to the patient’s needs 
It has been found more piavtical to employ saline extiacts of streptococci rather 
than vaccines While our practice of verv minute dosage of the bacterial 
extracts is in line with the developments of airen Ciowe and of Burbank in 
the treatment of chronic arthiitis with small doses of vaceine it utilizes 
dosage which is too small to be obtainable with v aceiiies e g the %o of the 
soluble extract of a single streptococcus The use of the soluble extracts of 
streptococci therefore cannot be compaicd with that of minute doses of vac 
eine It is more strict]} analogous to the pollen extiacts used in hav fever 
or to tuberculin Since precautions are taken to pi event autolysis during the 
saline extraction of the bacteria these extiacts are not of the nature of the 
various bacterial autolysates emploved in theiapv We believe therefore, 
that their preparation and use in minute dosage repiesents a icfinement in 
immunotherapy and that clinical results aie obtainable yvliieh Mould bo im 
possible from the use of either bacterial vaccines or autolv sates in dosages 
commonly employed 

Th employment of this form of therapy does not iilieve the physician of 
the arduous task of identifying and eliminating focal infections One could 
not expect “desensitization treatment to be effectiye in the presence of a 
closed “sensitizing” focus of infection, any more so than could he expect 
the desensitization treatment of hay fever from sensitization to ragweed pollen 
to be effective in a patient exposed to this pollen at the height of its season 

SHJIJIART 

The role of streptococci in rheumatic disease is discussed, and an hv pothcsis 
embracing a dual nature of its pathogenesis is offered as follows 

The specific toxin of a streptococcus is suggested as operative in the 
production of the “destructive ’ and “proliferative” types of lesions in rlicn 
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matic fever, while the patient’s hypei sensitization to an alleigen associated 
with the protein of stieptococci is presented as concerned in producing the 
“exudative” lesions The specificity of this sensitizing substance, or allergen 
IS not dependent upon the type of stieptoeoecus supplying it 

Chrome arthritis is presented as an allergic disease, the hypeisensitive 
state of the patient being due to this allergen contained in streptococci ivith- 
out regard to a particular type 

The specific treatment of rheumatic feA^ei embraces both the neutraliza- 
tion of the toxemia, and adequate desensitization 

The treatment of chionic arthiitis is concerned largely with the elimina- 
tion of foci harboring streptococci, and with adequate desensitization 

Stock extiacts of streptococci may be emploj'ed in this desensitization, 
and because their dosage requirements may be the bettei determined through 
extensive climcal application thej' are preferable to autogenous preparations 
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PRIMARY SARCOMA OP THE SPLEEN (RETICULUM CELLED)* 

Report op a Case 


B'i Tasker Howard MD, Brookl.\n N Y 


P RI]\IAR1l sarcoma of the spleen is a rare disease Krumbhaar^ encountered 
four cases in 6,500 autopsies Smith and Rusk found in the literature 104 
cases of primary malignant disease of the spleen, all of which thej considered 
sarcoma Their paper includes an abstract of most of these cases and they 
add a report of two additional cases to this list Since that time cases of pn 
mary sarcoma of the spleen ha\e been reported bj LadrejU (one) de Brun^ 
(one), Beaslej® (one) Birman® (one) Kohler^ (one), Adam® (one) Eichen 
busch® (one), and Krumbhaar* (four) The record of another example of this 
disease follows 

Case Report — ’Miss M H se\ enty tlireo years of age single a retired school teiclier 
born jn the United States iras admitted to the hoog Island College Hospital tho first time 
November 8, 1926, complaining of fever diarrhea and weakness 
The famUy history was irrelevant 

The previous history included an attack of pneumonia as a child, and a tendency to an 
occasional digestive upset which apparently most often took the form of diarrhea She had 
been told twenty five years previously by Dr Jacob Fulis that she bad an achlorhydria 
Five years before admission slie had a diarrhea which lasted the better part of the winter 
and was finallj controlled after treatment in a hospital in California For several jears 
she had been known to have a blood pressure which ran over 200 mm systolic most of the 
time 

The onset of the present tllnets was dated b> the patient os about sis weeks before 
admission, wlien sho was rather suddenly taken with diarrhea and fever while travelling in 
France At about the same time she noticed some abdominal soreness and a mass m her 
abdomen She was in bed several weeks before she was able to return home and kept in 
her bed on the steamer coming to the hospital wathin two dajs of landing Meantime sho 
had grown very weak and had noticed some swelling of the legs The diarrhea had largely 
subsided though the bowels still tended to be a liltlo loose She had never noted soreness of 
tho tongue or mouth or numbness of the hands or feet She stated tliat she liad been of a 
sallow color possibly n bttlo jellow for a long time 

On admission her tiniperature was 100 4 pulse 100 and respiration 26 She was rather 
poorly nourished, and sallow in color showing considerable pigmentation of the hands and 
face There was nothing significant in the examination of her head nnd neck except tlio 
absence of any evidence of glo^^itis or stomatitis and the absence of adenopafhj 

The chest was of the normal t)pe and tho lungs quite negative to examination The 
heart seemed enlarged and presented n ‘squealing ’ systolic murmur which was audible 
all over the chest Tho arteries were definitely thickened nnd the blood pressure 180 mm 
systobc, 110 diastolic 

In tho abdomen a splenic tumor dominated the picture It extended 4 cm to the right 
of the midhne and down to the iliac crest The notch could be readily felt Tlic organ was 
smooth hard and not tender The hver edge was also palpable below tho level of the 
umbilicus 
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The extremities showed mo eiema The knee jerks and ankle jerks were absent 
The Laboratory Data 

Dime 1015, albumin famt tiace, few hyaline casts and leucocytes No bile present 
Urobilin was not looked for 

Gastnc analjsis Achlorhydria, total acidity 12, otherwise not noteworthy 
Blood Wassennann Negative 

Blood Large 


Date 

Hb 

WBG 

BBC 

Polys 

monos 

Lymphs 

Eosms 

11/ 8 

50 

3,200 

2,550,000 

62 

26 

12 

0 

11/12 

48 

2,800 

2,496,000 

54 

28 

16 

0 

11/18 

49 

2,200 

2,600,000 

61 

24 

14 

0 

11/23 

53 

3,200 

2,700,000 

68 

13 

17 

2 


The index in these counts is just about 1 No nucleated reds were seen There were 
some irregularities in the shape and size of the red cells, and some polychromasia was noted 
The high large mononuclear count is noteuorthy The platelet count was 288,000 



Fig 1 — ^Reticulum celled sarcoma of the spleen The microphotographs were taken by Mr 

J V Dunn. 

The fragility was found to be sbghtly less than that of a normal control Hemolysis 
started at 0 36 per cent and was complete at 0 27 per cent, the figures for the control being 
0 40 per cent and 0 32 per cent Fifty reticulated cells per thousand were found by vital 
staining 

The icterus index was 7 on November eighth and on November sixteenth it was 8 

The van den Bergh reaction showed a delayed direct response and an immediate 
indirect response on two occasions 

Course of the Disease — In the course of three weeks, wuth rest in bed, sunshine, and 
fresh air, hydrochloric acid and arsenic and iron, she made a great advance symptomatically, 
although it will be noted that there was but little change m the blood count She was 
allowed to go home, where she continued to gam, her hemoglobin reaching 76 per cent by 
the end of January Part of this penod she was supposed to be upon the Minot and 
Murphy hver diet, although not until she had made the greater part of the gam ultimately 
attained It was difBcult for her to follow the prescribed diet and she never entirely sue 
ceeded After Januarv she began to lose ground, becoming paler and weaker, with a 



PRIMAIir SArCOMA Oi TUB SPLEEN 


1159 


gradual diminution in the blood count By the nuddle of June she was obbged to return to 
tho hospital, her hemoglobin having fallen to 46 per cent, her red cells being 3,072 OOQ and 
her leucocj-tes 3,200 At this time she developed an upper respiratory infection, to which 
she was quite prone Sho exhibited an irregular fever and a tendency to excessive sweats 
She gradually failed and died July IG, 1927 There was no particaUr change in laboratorr 
findings or physical signs at the time of her second admission During this period she was 
imder tho care and observation of Dr George H Boberts 

Autopsy — The spleen is enormouslf enlarged weighing ISOO gm The enlargement is 
regular so that tho normal configuration of the organ is retained At the hilus and along the 
benal artery aro enlarged and congested lymph nodes A large part of the surface of tho 
spleen is grev white in color suggesting extensive infarction Tho remainder of the surface 
18 of a dark brick red color The consistency is sbghtly firmer than normal Over the outer 
surface are found some recent adhesions On section the normal splenic structure is entirely 
lacking much of the tissue being replaced b\ an irregular caseous looking mass Just below 



FIff — Secondarj In\osIon of the liver 

tho cortex this tissue is most abundant nccountiDg for the surface picture above noted 
Between these areas the tissue is dark red in color and much of it is hemorrhagic 
Tho liver is large and pale 

Numerous large retropentoncal lymph nodes are encountered which on section are 
uniform in structure and opaque 

Jiltcroscopk — Lymph Nodes All of the enlarged lymph nodes show the same structure 

Tho normal architecture is entirely replaced by a new growth Tho cell tvpc is that of a 
reticulum cell with round or ovoid vesicular nucleus and fairly abundant cytoplasm Giant 
forms are occasionally encountered and numerous mitotic figures arc seen Among these cells 
aro scattered vanng numbers of lymphocytes and a debcato reticulum is present throughout 
Spleen Much of the tissue is necrotic and a good deal of congestion is present 
throughout In certain areas the cells arc fairly well preserved and tho structure is seen 
to be identical with that of the lymph nodes 

Liver The new growth has invaded the Jiver and much of the parenchyma has been 
replaced The appearance here xa much the same as seen in the lymph nodes The diatnbu 
tion of the tumor throughout the bver does not seem to bo related to tlie anatomical structure 
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of the organ, central and peripheral portions of the lobules being equally involved The 
remaining liver cords show marked cloudy swelling 

Vtagnosts — Reticulum celled sarcoma 

There are some points about the case as it presented itself clinically that 
are worth noting In manj’^ ways pernicious anemia was strongly suggested, 
as m (1) the giave anemia with the high index, (2) leucopenia, (3) achloi- 
hydria, (4) high icterus index and indirect van den Bergh, (5) the apparent 
remission, which to the patient’s mind was practically complete, and the re- 
lapse, and (6) the suggestion of cord involvement m the absent reflexes How- 
eier the spleen was largei than occuis in this disease, and several other minor 
points, such as the absence of glossitis, megalocytosis, and thrombocytopenia, 
made this diagnosis unlikely Chronic hemolytic jaundice could be ruled out 



Fig 3 — The same tumor Inv olv ing a lymph node 


by the normal fragility of the eiythiocytes In Banti’s disease the anemia is 
more characteiistically of the secondary type, and evidence of active hemolysis 
IS seldom as frank The clinical diagnosis was hemolytic anemia with spleno- 
megaly of undetermined character Splenectomy was considered, but in view 
of the age of the patient, the condition of her vascular system and blood, the 
hepatic enlargement, and the seventy of the operation, it was not performed 
Splenectomy foi primaiy sarcoma of the spleen has been peiformed success- 
fully in 21 of 39 cases collected from the literatuie of Smith and Rusk" Of 
the 18 who died, 7 succumbed to the operation and 11 to recurrences 

The type of anemia in these cases is of some interest Blood counts are 
available in 25 of the cases cited There was some degree of anemia in all but 
one and a high degree in a number of them The color index was reduced in 
about half of them and was not reduced in half The increase in large mono- 
nuclear cells noted m this case was not reported in any of the others 
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Fragility was tested in but \erv few cases, and as in tbis case it proved 
normal when tested 

No record was found of anj studies of the bihrubin by means of the le 
terus index or the van den Bergh test The obsei\ations in our case seem to 
indicate a pathologic degree of hemolysis 

SUMMARY 

To the 115 cases of priraarj sarcoma of the spleen found in the literature 
IS added the report of an additional case which cUnicallj stronglj resembled 
pernicious anemia 
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THE EFFECT OP JIBECTTRY AND SODIUM OSAUATE ON 
BLOOD CALCIUM* 


By P D McCrea, Ph D Augusta Ga 


T his senes of experiments the first of which is here reported, was under 
taken to ascertain the effects of certain drugs upon the lei el of calcium 
in the blood 

Various investigators bave repoited tliat mercury changes the calcium 
metabolism of the body Chiari^ found that the calcium was diminished in the 
vascular elements, cells and ner\es of the intestinal wall, and Koeniger’ cited 
by Biberfeld, stated that the calcium content of the blood almost never in 
creased, as a result of the administration of mercury, m acute experiments 
Klemperer® and Sehmiedeberg,* however, report that there is no modification 
in the calcium of the blood as a result of the administration of mercury 

That the metabolism of calcium m the bod> is not influenced bj mercury, 
in spite of the presence of crystals of calcium phosphate m the kidnej, is 
stated by Heilbom,® Binet ® Salkowski, Kaufraann, and Pre-vost and Eternod ' 
Several authors, Heilborn,® Sabbatnni ® Jahlonow ski ” Pre\ost and Fur 
bringer,^® and Senger^” report that mercury has a decalcihing action upon the 
osseous tissues, winch become fragile and poor in Iimc 

The determinations were made upon animals in which the toxic effects of 
mercury were being in^ estigated Tins was done at the suggestion of Dr 
Salant (personal communication) who thought there might be some causal 

FVom the Department of Phjsloloo and Phormacolog> of the Medical Department, 
Unlvenilty of Georgia- 
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lelationship between tbe toxicity of meicury and the calcium content of the 
blood, since the action of mercury upon the heart in many of his experiments 
was suggestive of a disturbance of the normal calcium-potassium ratio 

EXPERIMENTAL METHOD 

Healthy cats weie used under methane anesthesia, with the exception of 
one experiment, in which ethei was used The animals were tracheotomized, 
both femoral veins, and the right carotid arteiy cannulated, the former for the 
admmistration of the dnig, the latter for the registration of blood pressuie, 
respiration also being recorded 

Mercury succinate was injected into the femoial vein at the rate of one 
milligram of mercury pei kilogram of bodj’- weight at intervals of fifteen 
minutes, until sufficient mercury had been administered to cause death Blood 
was taken from the caiotid aiterj^ for the control deteimination, the final 
sample being obtained fiom the heart immediately after death In those ex- 
peiiments in Avhich only normal blood was analyzed, samples were drawn di- 
rectly from the heart Blood calcium was determmed by the method of Eoe 
and Kahn,^^ all determinations being made in tripbeate 

The blood calcium was studied in animals on different diets, and deter- 
minations were made before and after the administration of mercury, in the 
majority of the experiments 


RESULTS 

It will be seen bj examination of Table I that animals fed upon a diet 
consisting entirelj’’ of salmon had a higher control level of blood calcium than 
did those fed solely upon beef, or those which had been starved for seven or 
eight days The lowest initial calcium reading was obtained from an animal 
brought m oft the street and fed chopped beef for five days The calcium 


Table I 

Effect of Mercdet on Blood Calcium 


ESPEKIMENT 

NUMBER 

MG CALCIUM PEU 
100 C C BLOOD 
CONTROL 

LETHAL DOSE 
MERCURY IN 
MG PER KO 

MG CALCIUM 

PER 100 C C 
AFTER HG 

DIET 

690 

9 80 



Bread and Salmon 

691 

8 71 



Bread and Salmon 

692 

8 59 



Bread and Salmon 

693 

9 27 



Bread and Salmon 

714 

8 62 



Bread and Salmon 

715 

9 68 



Bread and Salmon 

694 

1170 

12 

11 38 

Salmon 

699 

13 78 

14 

9 89 

Salmon 

700 

1106 

18 

8 87 

Salmon 

702 

1126 

16 

9 29 

Salmon 

706 

9 90 

5 

10 10 

Bread and Salmon 

707 

8 08 

11 

7 06 

Bread and Salmon 

716 

9 78 

24 

7 17 

Starved 7 days 

717 

8 17 

10 

8 45 

Starved 8 days 

719 

9 51 

14 

6 97 

Beef 3 dajs 

720 

9 51 

11 

7 26 

Beef 4 dajs 

721 

9 52 

7 

7 74 

Beef 2 da} a 

722 

8 42 

6 

7 27 

Beef 5 days 

723 

7 85 

13 

4 94 

Beef 5 days 

724 

8 98 

10 

7 18 

Beef 8 days 
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level of the remainder of the beef fed cats was little different from that of the 
animals which had been staived However, the duration of the beef feeding 
period was probably too short to warrant definite conclusions being drawn 
The average control level of calcium in the entire series of animals was 
9 69 mg , whereas that of 5 salmon fed cats was 12 20 mg per 100 c c of blood 
The average of the beef fed and starved animals was the lowest of the series 
namelj, 8 97 mg, and those fed a diet consisting largely of bread, supple 
mented by small quantities of salmon averaged 9 11 mg of calcium per 100 c o 
of blood 

Mercury in amounts ranging from 5 to 25 mg per Lilogram of body 
weight, produced a rather marked diminution of blood calcium in 13 of the 16 
experiments Animals 706 and 717 show an apparent increase, which, how 
ever, does not greatlj exceed the limit of experimental crroi of the method 
and number 694 shows a decrease of about the same magnitude 

Sarvonat and Itoubier' report 5 experiments on guinea pigs, two being 
used for controls in which the calcium of the skeleton and soft parts of the 
body were determined Three were injected subcutaneouslv with sodium 
oxalate until death occurred, the average amount required being 0 195 gm for 
animals of av erage weight Skeletal calcium was decreased from 0 496 to 
0 378 gm , or approximate!} 24 per cent, and the soft parts fiom 0 179 to 0 101 
gm , or 42 5 per cent per gram of ash 

In the determination of the mineral metabolism of a rabbit reeeiving 4 o o 
of 3 per cent sodium oxalate for three da}s, Luithlen'“ found an increased 
elimination of potassium and calcium, the former being greatest little change 
in magnesium and a retention of sodium 

To determine whether depletion of the blood calcium before the adminis 
tration of mercury would have a different effect on the action of rncrcur} 
some animals were injected subcutaneously with sodium oxalate at the rate of 
25 milligrams per kilogram of body weight, for periods varying from five to 
nine days The results of these experiments appear in Table II In those 
animals injected for the shorter period, five days, the initial calcium lei el 
before oxalate, was near the level of the entire control group Three animals 
Nos 709, 710, and 715, which were injected for nine days and one, No 714 
injected for eight days had a definitely low calcium content The administra 
tion of mercury to these animals was followed in five of the six animals bv the 
further reduction of the blood calcium while one No 701 was unaffected 


Table II 

Sodium Oxalate Subcutaneously Follotvtd by Meecurt 
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The question of variation of the calcium content of the blood as related 
to diet cannot be discussed, since no analyses of food intake and excreta were 
made The average calcium content of the foods used, detei mined as calcium 
oxide, accoiding to the tables of Sherman,” is as follows Baker’s bread 0 03 
per cent, salmon 0 011 pei cent, lean brisket 0 011 per cent, based on the edible 
portion Total ash, from tables by Atwater and Bryant,^® baker’s biead 0 8 
per cent, canned salmon 2 0 per cent, lean brisket 1 0 per cent The figure 
of calcium content of salmon (Sherman) does not take mto consideration the 
bone present in canned salmon, which would necessarily increase the per- 
centage of calcium 

Possibly the fact that the eats fed exclusively on canned salmon show's a 
higher contiol level of calcium than the lemainder may be in part explained 
by the statement that the eoefiicient of digestibilitj of salmon is about 12 per 
eent higher than that of bread (Sherman), and that when the diet was com- 
posed piimarily of bread, peiistalsis was probably greater More calcium 
may hai e been lost in the excreta, and possiblv less absorbed as a result of 
increased peiistalsis, than in the case of the salmon fed animals 

SUMMARY 

The administration of mercuiy succmate in acute experiments effects a 
considerable diminution of the calcium of the blood 

Blood calcium is diminished by the administration of sodium oxalate 
Mercuric succinate administered to animals with low blood calcium results 
in a further depletion of seium calcium 
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STUDIES IN THE ALIMENTARY TRACT OP MAN* 

II Stabilization of Gastric Reaction P vttebns 

Br WiLHELMINE ICUENZEL AM AAD T WlNGATE ToDD PROS (E^G ) 
Cleveland, Ohio 


INTRODUCTION 

TN A pre\ious article set forth our comiction that the fundamental 
* necessitj for a study of motihtj m the human ohmentarj tract is the em 
plojment of stomachs (or intestines) of subjects caiefullj trained in roent 
genology so that subconscious influences nhich modifj the alimentarj re 
sponses maj he reduced to a minimum In the present paper we propose to 
eiamme this thesis furtlier as a prehmmarj to the de\elopnient of a technic 
of diagnostic meals Actuallj for the moment, this resoUes itself into a con 
sideration of the physical condition of the stomach 

In clinical writings the terms gastric tone and gastric peristalsis appear 
to indicate a distinction between these U\o foims of gastric actmtj, and, 
indeed, one form maj be so obtrusue that it eclipses the other Both how 
ever are evidences of smooth muscle irntabilitj In a roentgenologic in\es 
tigation thej express themselves in area and shape of shadow and in the 
character of the gastric movements 

THE EMPT\ STOMACH 

On two different occasions (Sophomores Nos 314 and 104) ^^e were for 
tunate enough to see on the fluoroscope tlie actual size of the emptj stomach of 
the students before the barium meal was given The gastric tube seemed 
to be reduced both laterally and anteroposteriorl>, to the -width and thick 
ness of two fingers, it appeared about five to six inches in vertical height 
We handed the prepared barium meal to the student and nsl ed him to hold 
it for a few minutes Meanwhile we examined carefullj the delicate stomach 
shadow on the fluoroscopic scieen We observed that the stomach shadow 
widened out and lengthened during this period as though it were becoming 
filled With gastric juice This change m outline was completed within thirty- 
seconds, we were unable to obtain measurements It mav be that the verv 
delicate outline is responsible foi our failure to observe peristalsis or indeed 
any movement But it would be natural at least to expect that in a condi 
tion of emptiness gastric movements would be less vigorous than when con 
tents are present 

Since the above paragraph was penned we have had the opportunity ot 
examining the same phenomena on several further occasions, alwavs with 
the same result 

Prom the Anatomical Laboratorj Western Rc cne Unl\crslt> Cleveland Ohio 
Studies I IV of this aeries form parts of n thesis for which the depreo of V IL was con 
ferred by VVestem Reserve ■iJnlverslt> upon -Wllhelmlne Kucnicl June 19 8 
Received for publication. Februarj II 19 9 
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TYPES OP PILLING 

The precise method of entiy of barium into the stomach varies and indeed 
the same stomach may show different types of filling at suceessive examina- 
tions Nevertheless the number of methods of filling was greater when we 
first commeneed our study than it is today and it is quite possible that in- 
creasing control ovei oui sub 3 ects, as the tradition of routine examination 
becomes established, may lesult in a reduction to order of what is at present 
a rather chaotic medley of observations 

The development of the barium shadow may take place from above down- 
ward or from below upward Of the first type there are four methods In 
the first the barium spreads itself instantly throughout the cardiac sac It 
then either passes immediately in a continuous mass through the gastric tube 
to the pylorus or it sifts gradually through gastric fluid, rapidly secreted into 
the gastric tube, to settle more slowly in the pyloric vestibule Secondly^ 
it may be so held up in the cardiac sac as to give the appearance of an 
inverted barium cone from which a pencil-like stream trickles through the 
gastric tube to the pyloric vestibule Thirdly it may outline the greater 
curvature only by a stream Avhieh however gradually broadens until, in some 
examinations, the lesser curvature is also outlined In these three methods 
the essential principle is a filling of the cardiac sac with immediate or delayed 
passage to the pylorus, the time taken depending upon promptitude of re- 
laxation of gastric musculature or speed of secietion of gastric juice In the 
fourth and rarest method there is no spreading out in the caidiac sac but the 
barium passes down the lesser curvature, its shadow gradually widening (prob- 
ably through gastric juice) until the greater curvature is also outhned 

There is a totally different method of filling in which it is difficult to 
follow the passage of barium from the eardia through the gastric tube unless, 
as sometimes, happens, it defines the lesser cuivatuie in its passage The 
barium first collects in recognizable amount at the lowest part of the pyloric 
vestibule which then fills from below until there is a heavy shadow of barium 
up into the gastric tube This type of filling occuis more frequently in the 
elongated, vertically placed stomach "We were at first inclined to associate it 
with Fieshmen only but Sophomores exhibit it also In Sophomores indeed 
we have observed quite frequently the faint unoccupied outlines of greater 
and lesser curvatures and a filling from above by the barium stream which 
passes gradually down the gastric tube, midway between the curvatures, to 
the pyloric vestibule A faint barium shadow outlines the cuiwatures and 
shows that the greater is opening out laterally Since the Sophomore stomaeli 
IS more constant in its responses than that of the Freshman we are inelined to 
believe that this method of filling should be considered the most natural one 

CHARTS OF THE GASTRIC FEATURES 

In Chart 1 are represented the positions of cardia, pylorus, and greatei 
curvature in all students examined between January, 1925, and October, 1927 
The records are all from buttermilk meals, 16 ounces to the meal, exeept for 
the Sophomores in October, 1927, who had 5-ounce meals and whose record is 
listed separately The total Freshmen are 86 , the Sophomores somewhat less 
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through, academic casualties Por each gioup the mode is easilj recognized, 
the median is encircled and the mean position is designated by the letter M 
Crude a%erages in series of such a dispersal do not inspire much confidence 
and indeed experience assures ns that a difference of one unit is probably 
negligible, though an inten,al of two or more units is almost certainly sig 
nificant From this chart there seems to be no change in position of cardia or 
pylorus connected with duiation of digestion or status of student On the other 
hand greater cur^atme though showing no change associated with duration 
of digestion or size of meal imdoi^oea an oleiation in site in the change from 
Freshman to Sophomoie Small as it is the change notefi in the ch irt is of ira 


FRESHMEN 

CARDiA n«iH. iRouit 




SOPHOMORES 

Mim innm wm«. 


‘9*- ^ 


PriQRUS 

M 

^ 4 • p • 

i 


GREATER CURVATURE 


4 

i 

I 

Chart 1 — Relation of stomach levels to student status period of digestion and sir© of 
meal \ ertebrae indicated In thirds upper middle and lower Disc between fourth and fifth 
lumbar vertebrae also plott^ AXedlan (encircled) mean (M) and mode all Indicated 

portance It was the firet indication we had of the gioup rtsponse discussed in 
our last papei It encouraged us to examine our indnidual records lu detail and 
so discover the stril mg change which takes place 111 \ertical dimension of the 
stomach with the progress of training 

■\Vith the data upon which the chart is made we hate det eloped tlie sum 
marizing Tabic I which cspeciallj in the common averaoCs, shows the rise of 
greater cui\aturc from Freshman to Sophomore Qre'iter clant} could not 
be expected from distributions irith so large a range Hence the full expres 
Sion and meaning of the differences can be determined only by examination 
of the individual records This has been done and attention, in consequence 
focused on shadow area but before the results of this work can be properh 
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presented we must have further assurance regarding the dependability of 
technical methods involved 


Tablf I 

Group Aierage Stomach Position 


CARDIA pylorus GREATER CURVATURE 

10 MIN 1 HR 10 MIN 1 HR 10 MIN 1 HR 


Group I 


Preslunen 

Jan 

1925 

LT12 

MT12 

LL3 

LL3 

LL5 

TJL5 

SophomoTes 

Oct 

1925 

MT12 

LT12 

MLS 

ITL3 

1IL5 

dL4 5 

Group II 








Freshmen 

Oct 

1925 

LT12 

UL 1 

LL3 

clL3 4 

LL5 

LL5 

Sophomores 

Oct 

1926 

MT12 

riT12 

LL3 

LL3 

XJL5 

XTLS 

Group III 








Freshmen 

Oct 

1926 

MT12 

MT12 

MLS 

ML3 

LL5 

MLS 

Sophomores 

Oct 

1927 

LT12 


LL3 


MLS 





Common Average Stomach Position 




All Freshmen 



LT12 

1.T12 

LL3 

LL3 

LL5 

MLS 

All Sophomores 



MT12 

liT12 

LL3 

LL3 

TTLS 

UL5 


PRACTICABILITT OF RECORDING CHANGE IN GASTRIC DIMENSIONS 

To test the precision with nhich it is possible to deteimine gastric dimen- 


sions we have made two series 

of observations on width, 

height, and area of 

stomach shadow 

The results are 

given in Table II 





Table II 



Check Eecorps 

OF 

Stomach Dimensions 


1 Width and Height 






NUJtBEE OF 

TRIAL 

AV 10 MIN 

AV 10 MIN 


STUDENTS 

WIDTH 

HEIGHT 

Group I 
(Freshmen) 

29 


1 

81 4 mm 

251 2 mm 




2 

80 8 

249 6 

Group II 
(Sophomores) 

31 


1 

51 4 

210 7 




2 

50 5 

2110 

2 Area 


number 

OF 


AVERAGE AREA 

AVERAGE AREA 


STUDENTS 


1st trial 

2nd trial 

Group I 






(Sophomores 

Indoor Occupation) 

8 



11797 sq mm 

11554 sq mm 

Group II 




(Sophomores 
Outdoor Occupation 

) 9 



12287 

13031 


Width of shadow was determined at the lower limit of the Magenblase, a 
site which by experience we know to be i datively stable Vertical height is 
the maximum distance between highest and lowest points of gastric outline 
measured parallel to the vertebral axis Area is obtained by planimeter as 
described in our former article 

In the series for width and height the first group consists of 29 Freshmen 
with 16-ounce buttermilk meals The second group consists of 31 Sophomores 
with 5-ounce sweet milk meals Due care was taken to confuse the memory 
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of the observer who made the determinations The area determinations were 
made on Sophomore students with 5 ounce meals 

Although the results of this trial are more uniform for linear dimensions 
than for area as might be expected our findings in all measurements justifj 
us in proceeding with the mi estigatiou 

DIMENSIONS OF SHADOW ON REPEATED EX.\MINATI0N 

The qualitati\e diffeience in gastric response of Freshmen and Sopho 
mores has been our mam theme both m this article and our former one Table 
in shows the gastric reactions in terms of three measurable dimensions vidth, 
height, and area 


tablc ni 

Eelvtion or STOsiACH Dimensions to Repeated Esasiinations 


1 Width 


DATE 

AV FRESHMEN 

DATE 

AT SOPirOMOBES 


10 MIN WIDTH 

10 MIN WIDTH 

Class of 1928 

Jan 1925 

71 1 mm 

Oct 192:) 

72 ^ mm 

Class of 1929 

Oct 

80 7 

Oct 1926 

83 1 

Chss of 1930 

Oct 1026 

811 



Ar Froshman mdth 77 6 

znm 

At Sophomoro mdth 77 7 mm 

2 Height 


DATE 

AV FRESnUEN 

DATE 

AT SOPnOMORES 


10 MIN HEIGHT 

10 MIN HEIGHT 

Class of 1928 

Jan 1925 

2o2 1 mm 

Oct 19 5 

230 6 mm 

CUiss of 1929 

Oct 1925 

245 4 

Oct 19 ’6 

231 5 

Class of 1030 

Oct 1926 

2,^0 4 




At FrcsJunan heiglit 24^3 nun Ar Sof>homorc height S31 Q mm 


3 Area 



DATE 

av freshmen 

10 MPI ARE^ 

Dm 

AT sophomores 

10 MIN APEA 

Class of 1928 

Jan l92o 

21o45 sq 

mm 

Oct 

lO.-) 

18163 sq 

mm 

Class of 1929 

Oct 1925 

22829 







Feb 1926 

22900 


Oct 

1926 

20450 


Class of 1030 

Oct 1926 

22999 






Ar Freshmen 

area 22568 

sq mm 

Av 

Soph' 

omore area 

19306 sq 

mm 


From the Table it is apparent that the stomachs of the 1928 class i\ere 
rather narroiv, but comparing Freshmen and Sophomore records, initial width 
is a function of the amount of stomach contents and is not particularh influ 
enced by other conditions Length and area houeier are affected b} some 
factor other than mere size of meal The reduction in height between Fresh 
man and Sophomore stages is about 20 ram The average area is reduced from 
22600 to 19300 sq mm amounting almost to one sixth of the latter figure Wo 
have here a quite remarkable confirmation of the thesis presented in our first 
article, namelj the relatnelj small size of gastric shadow lu Sophomores, after 
ingestion of a standard barium meal, when compared i\ ith the findings recorded 
for Freshmen 

GASTRIC DIMENSIONS AND PERIOD OF DIGESTION 

Smee the faint shadow of the emptj stomach cannot be measured on the 
rare occasions when it can be seen in fluoroscopic examination the nearest ap 
proach ve can make to a comparison of dimensions in veil filled and npproxi 
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mately empty states is an examination of tlie dimensions taken fiom radio 
grams obtained respectively ten and sixty minutes after ingestion of the meal 
These results are given m Table IV The sixty-minute stomach is not empty 
In a normal healthy subject we often find that a remnant of barium contents 
IS still present in the most dependent portion of the pyloric vestibule even six 
hours after a meal This is expelled immediately upon or very shoitly after 
the appearance of a new meal in the stomach 

The successive classes of students are arranged as gioups, and a careful 
examination of the respective reductions in dimension shows a progression in 
■which the least reduction is exhibited throughout in the October Freshmen 
The reduction becomes more marked in the January (or February) Fieshmen 
and IS at its greatest in the October Sophomores Further, Group III as 
Freshmen gives a better showing than Group I as Freshmen A factor which 
we have defined formerly as the group response is at work increasing the vigor 
of reduction in all dimensions, even width If we assume that this reduction 
in dimension is due simplj’’ to emptying, we still have to cope with the prob- 
lem of how it comes about that emptying is more vigorous in Sophomores than 
in Freshmen and also in successive groups of Freshmen We shall see later 
that the explanation is probably not a simple one of emptying rate 

RELATION OP GASTRIC DIMENSIONS TO SIZE OF MEAL 

In Tables HI, TV are records of dimensions obtained from 16-ounce butter- 
milk meals Table V gives records from 5-ounce sweet milk meals in addition 
to embodying the averages obtained from the two previous tables 

Tabu! rv 


Belation of Stomach Dimensions to Pfkiod of Digestion 


1 Width 



TEAE 

AVERAGE 

10 Mm WIDTH 

AVERAGE REDUCTION 
FROM 10 TO 60 MIN 

Group I 

Preshmen 

Jan 1925 

71 1 mm 

15 1 mm 


Sophomores 

Get 1925 

72 3 

17 4 

Group TL 

Freshmen 

Oct 1925 

80 7 

13 3 


Sophomores 

Oct 1926 

831 

24 3 

Group in 

Freshmen 

Oct 1926 

811 

17 7 




Total average reduction 17 6 mm 

2 Height 




AVERAGE 

AV REDUCTION 




10 MIN HEIGHT 

10 TO 60 MIN 

Group I 

Freshmen 

Jan 1925 

252 1 mm 

22 1 mm 


Sophomores 

Oct 1925 

230 0 

20 8 

Group n 

Freshmen 

Oct 1925 

245 4 

10 0 


Sophomores 

Oct 1926 

2315 

191 

Group m 

Freshmen 

Oct 1926 

250 4 

19 2 




Total average reduction 18 2 mm 

3 Area 



AREA 

AV AREA 




10 MIN 

1 HR 


Group I 

Freshmen 

Jan 1925 21515 

sq mm 17343 

sq mm 4202 sq mm 


Sophomores 

Oct 1925 18163 

13721 

4442 

Group ir 

Freshmen 

Oct 1925 22829 

18913 

3916 


Freshmen 

Feb 1926 22900 

18077 

4823 


Sophomores 

Oct 1926 20450 

14690 

5760 




Total average 

reduction 4629 sq mm 
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Table V 


BEMnoN or Stomach Dimensions to Size or Meal 



16 otmc£ 
yESSHMEN 

10 anN AVERAGE 

UEAIA 

sopsoMoass 

10 AVERAGE 

5 OUNCE MEALS 
SOPUOMOEES 

10 MIN’ AVERAGE 

Width 

77 6 Tam 

77 7 mm 

51 4 mm 

Height 

249 3 

2310 

210 7 

Area 

22458 0 sq mm 

19306 0 sq mm 

12756 0 sq mm 


The initial shadow mdth which was 77 6 mm on the aierage in the 
Freshman 16 ounce meal, is still the same {77 7 mm ) m the Sophomore meal 
of the same size But it is only 51 4 mm in the Sophomore 5 ounce av erage 
This suggests again what we have already mtimated namely, that width 
bears initially a definite relation to stomach contents and is constant for a 
given aze of meal 

We haie shown that this is not true of height (Table III) and the reduc 
tion in height of shadow durmg the hour averages about 15 mm for October 
Freshmen and 20 mm for Sophomores (Table IV) The fluoroscopic records 
of these examinations usually state that at the end of the hour there appeared 
to remain about a quarter or rather less of the original contents This was 
estimated on surface area of shadow only The lateral fluorosoopie examma 
tion gives a very indefinite idea of anteroposterior dimension, though indeed 
this does not apparently change Now the average reduction m width for 
Sophomoies (Table IV) is about 21 mm This subtracted from 78 mm gives 
the figure 57 mm which is strikmglv near the new 5 ounce width, namely, 51 4 
mm Likewise the initial figure for Sophomore height reduced after an hour 
by 20 mm (Table IV) gives a final figure of 210 mm The actual comparable 
figure for the 5 ounce stomach is 211 mm 

In the problem of area we find a similar result The average Sophomore 
stomach shadow of 19,300 sq mm is reduced by 5100 sq mm durmg one hour 
and IS hence brought to a final average of 14,200 sq mm Now the imtial 
area of the 5 ounce shadow approaches 13,000 sq mm 

It follows that our estimate of the amount of contents still present an 
hour after swallowing a 16 ounce meal is probably fairly accurate The most 
instructive feature of these observations is that, worked out on the Sophomore 
stomach, aU figures are quite logical and harmonious and their relationship 
to the actual contents seems assured Hence as the Sophomore figures fall 
mto line so perfectly there must be some influence, hitherto unrecognized, at 
work in the Freshmen records, throwing them into confusion One might 
put it crudely by stating that the Freshman stomach is too large for its con 
tents hut that this initial overrelaxation becomes progressively less marked in 
succeeding examinations of a single group, as it docs also in the examination 
of successive groups Naturally we do not seriously mean to pnt forward 
any such absurd explanation But we would draw attention to the infiuenee 
upon gastric tone of another factor, of psychologic or rather of central origin, 
which oompheates the normal reflex gastric responses In the various phases 
of our investigation we arc constantly meeting the same phenomenon winch 
baffles all our efforts to obtain a standard reaction pattern in the stomachs 
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of oul Freshmen, but of which the influence is so greatly reduced in oui 
Sophomoie lecoids that it is compaxatively negligible It is an inhibiting 
influence which limits the vigor and fullness of response in the untrained 
stomach 

THE VERTICAL DIMENSION OP THE MA6ENBLASE 

At this juncture we must return to the problem of vertical diameter of the 
stomach shadow We have discussed rathei fully the reduction in height of 
shadow vhich takes place during the houi following a meal and in the com- 
parison of records taken from Fieshmen and Sophomores But we also must 
admit that this reduction finds no necessary or proportional counterpart in 
rise of greater euivatuie Poi a long time we ivere at a loss to account for 
this In the course of time we came to study the hlagenblase itself and found 
that heie also considerable change in vertical dimension takes place When 
a meal is swallowed the elevation of the Magenblase can be clearly seen, the 
cupola of the diaphiagm rising with it The base of the Magenblase, which 
we have picked out as a stable level for measuiement of width, however, 
remains constant in site In some of our subjects we have found the vertical 
increase in hlagenblase veiy maiked, associated with extreme elevation of the 
diaphragmatic cupola In all stomachs the reduction in Magenblase height 
goes on apace after some twenty minutes and at the end of an hour the re- 
duction IS quite pronounced Many instances of reduction in gastric length 
were missed in our earlier work because our attention was focused on the 
greater curvature which scarcely changed in position, the contiaction being 
almost confined to the fuiidic end The slight respiratory distress which 
sometimes occurs during the first twenty minutes after a meal is probably 
associated with this phenomenon 

Vertical distension of the Magenblase can be observed on the fluoroscopic 
screen It is evidentlj produced by a rapid accumulation of gas In some 
subjects this occurs even before the actual swallowing of the barium meal 
No matter whether it precedes, accompanies or follows the ingestion of the 
meal we have been quite unable to observe progress of gas down the esoph- 
agus We also have looked in vain for gas entering the stomach through 
the pylorus We are therefore forced to the conclusion that gas is formed in 
the Magenblase itself And this phenomenon offers a problem for future 
elucidation It is apparently analogous to the sudden accumulation of gas 
in the colonic flexures but is not so easily explained 

STABILIZATION OF THE STOMACH 

At lus first roentgenoseopic examination the Freshman shows certain signs 
of distress such as pallor, flushing, dryness of mouth, difficulty in speech, a 
cold clammy skin, perspiiing palms, and jerky nervous physical movements 
The manifestation of this distress varies in range and in degree, but with 
these outward signs we may expect others, more obscure, exhibited in the 
viscera We have indeed already given reasons for the conclusion that such 
manifestations are to be found in the alimentary tract The Sophomore, with 
his growing experience of medical training, larely exhibits outward indica- 
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tions of distress Nevertheless, even m him, an unexpected stimulus produces 
an immediate effect uiich, despite rapid recoien, points toward the eocdi 
tion charaeteristicallj found and more pronounced in the Freshman 

Recognizing then the disturbing effect of these emotional factors it has 
been possible to develop a method of training and a technic of observation 
by which the influence of these factors is minimized Repeated examinations 
of the same subject are made under carefiillv controlled conditions and a 
rigid diseiplme Not onij is the subject nndei constant scrutinj but the dis 
ciphne extends to examiners and observers who must work in perfect bar 
mony If even the slightest antagonism develops, of which the subject him 
self IS entire!} unconscious, it wd) make its effect evident in the experimental 
result 

A subject of even temperiment exhibits a stomach in mIucIi there are 
but shght fluctuations in position and activitv at successive exammntions tVe 
have called this equable tj pe v tolerant stomach 

Pew individuals exhibit a tolerant stomach at tlie first examination In 
nearly all the stomach shadow controlled by measurements at later examina 
tions, IS long and broad The penstalsis is feeble and often tcmporarilj in 
hibited Reduction in size of sliaJow and increased vugor of peristalsis are 
shown at successive examiavtions until after practice the responses to a 
constant stimulus are stabilized both in dimensions and in motilitj Such a 
stomach we hold to exhibit evidence of the distress complex According as 
the behavior pattern is further removed from the modal response, we term the 
degree, disquiet, apprehensive or distressed In fear, the response reaches 
Its culmination there is then great exaggeration of shadow dimensions with 
complete inhibition of peristalsis We have reason to behove that fatigue 
also induces, though in less degree a somewhat similar behavior pattern 
On the other hand a subject, even though trained, may present the pic 
tore of an especially active stomach The shadow dimensions arc small and 
the peristalsis unusually aotiv e A small degree of this aberrancj is indicated 
by the term anxious, a greater dcgioe bv the adjective embarrassed Both 
are included in the eategaiy of the annwty complex to distinguish them from 
the classification of the distress complex outlined m the foregoing paragraph 
Any stomach may on occasion show a fiocoulent condition of the con 
tamed barinm We have noted the appearance of this phenomenon in con 
ditions of temporary agitation This is much more likclj- to be associated with 
the anxietv complex than with the distress complex 

It IS onr purpose in succeeding commumcations to develop the themes here 
indicated m broad outline On the one hand we intend to present our evidence 
for the existence of disturbing emotional factors, a subject of great impor 
tanee for psychologic study inasmuch as the indicator is not onlj bejond the 
power of voluntary control but in addition, is quite incapable of being dragged 
up over the threshold of consciousness On the other hand, with the emotional 
factor controlled and minimized, wc phn to present the evidence for definite 
behavior patterns in gastric response to particular and constant stimuli 
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SUMMARY 

In a formei article ive put forwaid the thesis that intiusion o£ impulses 
of central (psychologic) origin complicates the reaction patterns of nntiained 
alimentaiy tracts and is in part responsible foi the vaiiation in lesponse char- 
acteristic of pievious inYestigations on the sub3ect In this essay we have 
subjected the above thesis to a quantitative analysis by such methods as are 
possible at this time 

From fortunate glimpses of the empty stomach and fiom a study of the 
phenomena of filling we have noted the extraordinaij' facility with which the 
stomach distends lateially, this distension being apparently induced by a 
sudden outpouiing of juice Fuither expeiiments along these Imes will be 
lecoided latei 

Owing to the i datively slight change in anteroposterior diameter, dimen- 
sions of the baiium shadow give a fan degree of probable accuracy to esti- 
mates of amount of contents But while the figuies hang well together and 
give intiinsic evidence of lehability in Sophomores, it is quite impossible to 
bring the Fieshmen lesults into line This is due to the unstable character of 
Fieshmen reaction patterns mfluenced by eential impulses which are normally 
at a minimum m Sophomores 

Especially notewoithy in the gastric leaetion pattern is the fluctuation m 
vertical diametei of the Magenblase 

By suitable trainmg the leaction pattern of gastric response can be 
stabihzed and the human stomach thus prepared foi experiments comparable 
to those of the laboiatoiy 

ABSTRACT 

The thesis that intiusion of impulses of ceutial oiigin complicates the gas- 
tric leaction patterns of untiained subjects is subjected to a quantitative 
analysis It is shown that by training the subjects, gastric leaction patterns 
can be stabihzed and the human stomach piepaied foi experiments of an 
exact nature comparable to those of the laboratory 



LABORATORY METHODS 

RBSPmATORI CABINET FOR liABORATORY ANIJLADS' 

By J J R M\ci.eod Assisted by Miss N R HEAH^ 

AND F li Robinson Tokonto 

HESPIBATOHY CABINET 

^EtiESAL Siieciions—Dnrmg the past few lears numerous obsenations 
have been made in this laboratory ' on the respiratory exchange of labors 
tory animals by means of an apparatus deiised according to the principles de 
scribed by Benedict and Tompkins m 1916 This apparatus has been eon 
struoted of suitable size for dogs u eighing up to 14 kg It is also perfectly 
accurate for small animals It consists in genci il of an air tight metal box, 
with a motable lid, ventilated by an air emrent iiliicb passes in, through tub 
mg, at the top of the box and is removed from the bottom the current being 
maintained by a rotary blower inserted in the outgoing tubing The air then 
enters a system of absorbing bottles for the removal of water and CO , and 
after being again moistened it is returned to the box On the lid is a Krogh 
spirometer the movements of which Tie inscribed on a smoked surface As the 
volume of air lu the system becomes less owing to the absorption of CO , the 
descent of the spirometer mal es contact in an electric circuit wliieh thereby 
operates an electromagnet so that a clamp, winch is compressing a thin rubber 
tube through which oxj gen is passing is opened and 0 6ow s from a tank at 
uniform low pressure through a Bohr metei, into the inlet tube of the appa 
ratus 

The CO expired by the animal is measured by w eiglimg the absorption 
bottles, and the oxygen by the volume rccoided on the meter Correction is 
also made f or v ariations in v olume of the air in the cliamber due to changes in 
temperature and barometric pressure For tins purpose sev eral thermometers, 
reading to 0 05° C, are inserted in the chamber one of which extends to its 
bottom and three are near the top Two of the latter are close together, one 
of them being a wet bulb tbcimometer, and a small fan is inserted through the 
walla of the chamber so as to direct a constant air curicnt onto it Tins serves 
as a psychrometer for measurement of the aqueous tension 

For the purpose of testing the accuraev of the apparatus, a measured 
quantity of alcohol is burned in a cv Under inserted in the svstetn of tubing 
The general plan of the apparatus is shown in Fig 1 1 and a pliofogrnpli 
of it IS also shown in Fig 3 

From the Phj slologfcaj Laboralorj UnKcrsttj of Toronto Canada 
Received for publication ^o^embe^ 5 19 8 

tThe balance uactl for viefgljln-' the nbaorptlon bottle^ ««« Bupplleil b> \ng- Snutcr 
Xlblnscn tvartemberg German} (Precision Balance No 7 10 kg) 

lUa 
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DETAILED DESCRIPTION 

1 Bespiiatory Chamier (Fig 1 ) — ^Tliis is made of galvanized iron, 22 
gauge It IS double walled, the dimensions of the outer casing being 47 by 
89 by 52 cm and those of the inner one, 38 by 80 by 45 cm The space between 
the two walls is filled with water At a distance of 5 cm from the top, the 
space between the two walls is bridged across so as to foim a water trough into 
which the lid of the box fits The water in the space below is kept stirred up 
by means of an air cuirent delivered through a perfoiated tube at the lower 
end of the box The lid, which can be raised by a pulley, measures 43 by 86 
cm and is provided with a flange 5 cm deep which fits into the water trough 
It also has a glass window, IT, 30 by 30 cm , and smaller openmgs for the in- 
sertion of the thermometers, T One of these, at a corner of the lid, is for a 
long-stemmed thermometer which i caches to the lower end of the box (not 
shown in figure) The stem of this theimometer is piotected by a metal tube, 
slotted along one side, the slot being coi'ered by stout wire gauze Two other 
thermometers are placed about the center of the box and their bulbs project 
just below the Iid One of these is kept moist by means of a wick which dips 
into a small bottle filled with water the pair thei ef ore serving for the measure- 
ment of humidity On one side of the box is an opening through which, with 
suitable packing boxes, passes the shaft of a small fan, K, diiven by a belt 
coming from the blower-motor Another thermometer is placed at the corner 
of the lid farthest from the long thermometer 

The Krogh spirometei, 8, is directly mounted on the lid and is connected 
with the chamber by a % inch tube This spiiometei has a capacity of 1800 c c 
and its lid, which is carefully counteipoised, is connected with a long lever 
which insciibes the movements on a tiavellmg surface, and has connected with 
it at right angles an arm which passes down to a mercury cup, to complete the 
electric circuit refeired to above There is sufficient give in the walls of the 
box so that any movements of the animal are distinctly recoided by the 
spirometer The outer case of the spirometer is made of copper and the lid of 
very thin zinc (16 gauge), the metal surfaces being carefully covered with 
shellac 

"We have found it of advantage to haie the lid heat-insulated, by covermg 
it with a deep layer of broken cork held in position by flanges along the edges 
For raising and lowering the lid it is necessary to empty the water out of the 
trough, and this is done by means of a % inch pipe connected at one corner L 
The water in the water jacket may similarly be evacuated by means of a % 
inch pipe at the lower corner L' Finally two nairow tubes are inserted, one 
through the lower part of the box and the other through the lid for the pur- 
pose of removing samples of air for analysis 

Eesting on the flooi of the chamber is a flanged tray, which slopes slightly 
toward one end where theie is a pipe connected outside, by means of rubber 
tubing, to a flask for the collection of urine An inner tray of wire mesh pre- 
vents the animal fiom resting directly on the sloping tray These trays are 
easily taken out for washing, etc 

2 Absoiling System — The air is taken from the lower end of the box by 
a % inch pipe which blanches inside the water jacket so that its openings are 
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at the lower coiners of the bos Immediately after leaving the bos the pipe 
IS 3 omed by a brass coupling with the negative side of a Crowell blower, Cr 
(CroweU Mnfg Co, Brooklyn, N Y No OD lotary compressoi), which is 
placed on an iron bos filled with oil A suitable ventilation, about 15 liters per 
minute, is obtained when the motor connected with the blower is rotating at 
a speed of 110 i evolutions pei minute 

The positive side of the bloivei is connected with a wide-mouthed bottle, 
A, of about 1 liter capacity, to serve as a trap preventing any sulphuric acid 
being aceidentallj sucked hack into the pump The pipe leading from this 
bottle IS coupled with a laige "Williams bottle, B (of 2 liteis capacity), con- 
taming 750 cc coneentiated sulphuric acid In order to make the umon 
between glass and metal air-tight, the tubes of the Williams bottles are fitted 
vith biass female couplings of standard, % inch size, by placing a piece of 
rubbei tubing over the glass tube and then tuining the coupling so that it 
fits snuglj on tins tube If any leakage should occur this may be stopped by 
Chatterton’s cement The third tube of this Williams bottle, B, is provided 
with a glass stopcock which is used foi ad 3 usting the piessure of the system at 
the stait of an observation A second Williams bottle, C (of 1 liter capacity), 
containing 500 e c sulphuric acid, follows and its outlet tube is connected, 
through a coupling, and a piece of wide lubber tubing with the T-piece 
which cames the valves, Y, the construction of which will be described in 
detail below 

Aftei passmg thiough eithei valve the air is led to the COs-absorhmg 
bottle, D, which can be quickly detached by unloosening the couplings connect- 
ing it with the valve and the Williams bottle containing sulphuric acid, E, 
which nest follows This connects wuth a second pair of valves and a T-piece, 
the cential tube of which is coupled to a pipe leading to the bottom of a unde- 
mouthed bottle, F, which is filled with cotton to collect any sulphuric acid 
spiay which may come ovei The outlet tube of this bottle enters the lower 
end of a glass cylinder, 0, of 7 cm diameter and 28% cm long for burning 
alcohol, the upper end being connected, through suitable couplings and a short 
piece of rubber tubing, with a large-sized Williams bottle, E, winch contains 
watei foi the purpose of moistening the air before it i etui ns to the chamber 
which it does thiough a pipe opening in the ceutei of the lid On this pipe is 
a side tube which delivers oxygen into the system thiough a Bohr meter at 
a rate regulated by the electromagnetic valv''e In the drawing the tubing 
near the absoiption bottles is lepresented as being of smaller diametei than 
elsewhere This is not actually the case 

VaWes Since some trouble was experienced in obtaining, on the maiket, 
valves that weie satisfactoiily aii-proof, special ones weie designed, as shown 
roughW m Fig 2 Each consists of a cylindrical portion, 2 cm high and 6 
cm in diameter, and a funnel-shaped poition naiiowmg down to an opening 
of 2 cm through a distance of 4 cm and provided wuth a side-tube of standard 
(% inch) size Between the cylindiieal and funnel-shaped poitions is an in- 
ternal ledge 5 mm wide and 1 mm in thickness This part of the valv e is cast 
in biass The eylindiical portion is thieaded on the inside (32 to the inch) 
to take the flange of a biass cover, and through the center of the cover passes 
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a spindle, threaded 8 to the inch This terminates in a handle above and is 
rounded into a small ball beloiv A diaphragm, 6 cm m diainetoi, cut out of 
rubber, 5 mm thick rests on the ledge on to which it is pressed down b> the 
flange of the lid, a cast washer 5 mm thick being interposed between Through 
the center of the diaphragm passes a brass rod (%o inch) ending above in a 
socket which fits the ball shaped end of the spindle This rod is threaded ioi 
a nut which is serened up against the rubber diaphragm and socket Its 
lover end passes through a rubber stopper which is held in position on the 
rod by two nuts and is shaped so as to close the lower opening The vahes 
are connected up as shoivn in the diagram of Fig 1 These vahes ha\t gnen 
veiy satisfactory sen ice and are complcteh leak pi oof, provided the rubber 
diaphiagm and stoppers are replaced about once nerj month doling dail'V use 
of the apparatus 

The CO2 absorbing bottles Wide mouthed glass bottles of 1 liter capacity 
furnished with a brass eoier carrying the mlet and outlet tubes ha^e proved 
much moie satlsfactor^ tlian fho^e usually emplojed A cncuhr cast brass 



plate (of the same diametti is the mouth of the bottle) has two brass tubes, 
of standard size passing tlirough and brazed on to it To one of these is 
soldered a lead tube long enough to extend to the bottom of the bottle The 
brass lid is clamped down, in the manner shown m Fig 1 to a brass collar 
which 18 cemented on to the neck of the bottle bj means of aquarium cement 
Wilson soda bme 4-8 mesh (supplied by Wniien Collins Boston, Mass) is 
used to ibsorb the CO One 1 ilo of this absorbs from GO to 70 gm of CO 
and when there is dovbt as to whether absorption is pioceeding efiicjenth the 
air current is deflected through a WilJnms finsi containing bar\tn watci 
bj suitable adjustment of the chmps T, k, and k, (Fig 1) 

Further details of tlio apparatus are sutfitionth gi\cn in the sketch plan 
and photograph (Fig 3) 

The calculation of the results is earned out e^^eth as described b^ Bene 
diet and his coworkers In the observations made bi us tiic CO bottles haie 
been weighed at intenals of an hour when also the meter and the thermom 
eters were read The total duration of eieh ohsori 'ition was usuallj eight 
hours At periods samples of air were renio\cd from the ohamber for 
analysis m a Haldane gas burette and if an^ considirabJe deviation was found 
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m the peicentage of CO^ the accuracy of the respiratory observation ivas 
placed in doubt Experience soon showed, howevei, that little error could be 
incurred on account of an unequal rate of absorption of CO,, especially when 
the animal was quiet, so that this cheek came latterly to be little used Chance 
of error on account of the omission was guarded against, by placing the animal 
in the chambei with absoiqition appaiatns in position for at least one-half 
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hour befoie actually using neighed bottles, oi reading the meter During 
this preliminaiy period, also, the volume of the air in the system was allowed 
to become constant, its expansion, due to the heat given off by the animal, 
being corrected by opening the escape value on B Most of the animals after 
a short experience in the chamber became quiet and indeed often slept through- 
out the observation Their movements were recorded on the smoked drum, and 
if these proved to be considerable the result was put in question since, under 
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such conditions, CO might be produced at a rate in excess of that at Trhich it 
was being absorbed by the soda hme However, since the obser\ation was 
continued for several hours and the animal usuallj was quietest toward the 
end, any error due to this cause was eliminated in the a^ eragc result for the daj 

Accuracy of apparatus This was tested in two wajs (1) By seeing 
whether the volume of air remained unchanged nithout having an animal in 
the box, hut with the pump running This vas usuall} tested for several 
hourly periods and was found to be a reliable method for detecting leaks (2) 
By burning a known -volume of alcohol in the glass cylinder placed in series 
in the absorption system as shown in Pig 1 TJie burner for the alcohol and 
the manner of feeding it with alcohol from a burette are also shown, and it 
may be said that after the correct rate for raisin^, the feeding burette has 
been determined by adjusting the speed of the clock bj which the thread 
supporting it is wound (see Pig 1) theie is no technical difficulty in applj 
ing this check At first we attempted to place the alcohol burner m the re 
spiratorj cabinet but tlie results were unsatisfactory because of the sudden 
changes in volume of air occurring not oiilj when the flame was lighted but 
during its burning This also nas usuallj more or less ii regular, probablj 
owing to -variabilitj in the ox>gen supply in the immediate neigliborliood of 
the flame This irregulantj meant that combustion was not ahva\s complete 
and a smell of unburned alcohol could often be detected when the hd was ro 
moved from the chamber J[orco\er while in the chamber the alcohol flame 
often went out, which seldom occurs when the cvlinder is used If it does go 
out, the flame is readilj started again by the spaikhng of a high tension elec 
tne current Another source of error incmred with the flame in the chamber 
is owing to drying of the air This is avoided by the cylinder method be 
cause of the moistener, i? 

Table I gnes the results of some alcohol tests run during the spring 
of the present year and they show satisfactory agreement with regard to botli 
Oj consumption and R Q 

Taking all observations together there is an excess of 71 cc, or 0 26 per 
cent of COj and an excess of 304 c c or 0 7G per cent of 0 while the average 
R Q IS 0 664 the theoretical being 0 667 Since the error m both CO and 0 
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3293 
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10 
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measurements is sometimes plus and sometimes minus in the different experi- 
ments, it must be inclined, not because of any slight leak in the apparatus, but 
owing to inaccuiacy in weighing the CO, absorbeis, and probably also because 
we have to depend on wet- and dry-bulb thermometers for deteimination of 
the water vapoi In any case, the erroi is of bttle consequence in the type of 
observation for w bicb the apparatus has been used Besides these special tests 
for accuiacy any eiror due to leakage, or other cause, could usually be de- 
tected in the course of a series of observations by watching the behavior of 
the R Q In depaiicreatized dogs this is remarkably constant for at least the 
first week after withdrawal of insulin and food, so that any fault in the technic 
was usually revealed bj’’ an abnormal quotient during the first hour of the 
observation 
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STABILITY OP DESICCATED BEEP HEART MUSCLE POWDER POR 
PREPARATION OP ANTIGENS POR COMPLEMENT-PIXATION 
TESTS IN SYPHILIS, WITH SPECIAL REPERENCE TO 
THE KOLMER METHOD"- 


By Robert A Kildupfe,! A M , M D , and Betty Shifman, Atlantic City, N J 


/^NE of us (R A K ) has prenously reported^ that commercially prepared 
desiccated beef heart powderj ivas quite stabile and suitable after the 
expiration of eleven months for the preparation of antigens satisfactory for 
the conduct of complement-fixation tests m syphilis by Kolmer’s method 

Recentlv, through the courtesy of Mr H G Dunham of the Digestive 
Peiments Co , we have been able to test beef heart powders varying in age 
from sixteen to sixty-four months wnth the results shown below 

Both the old and new titrations were carried out in exact accordance with 
the method desciibed by Kolmer = 

It IS of interest to note that the pow^ders w^eie kept at room temperature 
and Avithout special precautions in coik-stoppered bottles 

•From the Laboratories of the Atlantic Citj Hospital 
Recehed for publication Januar> 17 1929 
tDlrector Laboratories Atlantic CItj Hospital 
l:Digesti\e Ferments Co 
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NO 

DATE 

POWDER 

MADE 

ORIGINAL TITER 

NEir TITER 


AGE OF POWDER 
WHEN NEW 
ANTIGEN StADE 

11G31 

S/ s/23 

Hem not in I 
Antic 1 6 
Antig 1 2000 

4 

Hem not in 2 
Antic 1 20 
Antig 1 4000 

4 

04 months 

12145 

11/-1/23 

Hem not in 1 
Antic 1 6 
Antjg 1 2400 

4 

Hem not in 1 
Antic 1 20 
Antig 1 3200 

4 

59 months 

12692 

6/23/24 

Hem not m 1 
Antic 1 G 
Antig 1 3200 

4 

Hem not in 1 
Antic 1 12 
Antig 1 1200 

4 

52 months 

13564 

2/16/25 

Hem not in 1 
Antic 1 6 
Antig 1 4000 

4 

Hem 1 6 

Antic 1 32 
Antig 1 4000 


44 months 

14375 

9/ 4/25 

Hem not in 1 
Antic 1 16 
Antig 1 4000 

4 

Hem 1 4 

Antic 1 32 
Antig 1 4000 


37 months 

17019 

6/24/27 

Hem not in 1 
Antic 1 8 
Antig 1 3200 

4 

Hem not in 1 
\ntic 3 16 
\ntig 3 4000 

4 

16 months 


The conclusions foiined fiom flic picMous ins estigstion maj be again 
repeated but svitb added emphasis namely 

1 Under ordinarj conditions of storage desiccated beef heart poii der is 
quite stabile satisfactorj antigens haung been prepared from it after file 
jears and four months 

2 The onlj change encountered uas a slight increase in the anticomple 
mentary i alue in no case sufBcient to interfere with the antigenic efSeienoy of 
the extract 

3 Beef heart muscle pouder may be piepared commercially and stored in 
large quantities for at least five years without fear of undue deterioration 
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METABOLISM MASK FOR DOGS* 


By Rebekah Gibbons, Omaha, Nebraska 


A MASK suitable foi connecting dogs to any common type of metabohsm 
appaiatus has been devised It has the following advantages 
1 The animal’s eyes need not be covered during the tests The opeiator 
may thus more easily assure himself that the animal is awake 

2 The animal is only veiy slightly disturbed in adjusting the mask 
3 The rebreathmg volume is veiy small 

4 The pressure neeessaiy to assure an air-tight connection is borne by tis- 
sues supported by jaw and cheek bones Circulation and respiration are not 
interfered with The greater comfort fiom this mask may be determined sub- 
jectively by encircling one’s neck firmly but lightly with the hands and com- 
parmg the mild discomfort resulting, with the lack of such discomfort when 
considerable pressure is exerted foi the width of a single finger to the bony 
paits of the nose and the cheek and jaw bones 

5 There is no chance of the mask tearing at an inconvenient moment as is 
the case when the ammal’s mouth paits are forced into a small hole cut m 
sheet rubber 

6 The animal’s mouth and lips may be comfortably arranged before the 
mask IS tightened Creases in the skin, even with dogs having redundant bps, 
may be more easily eliminated 

7 The flexibibty of the mask allows a slight pulsation during both inspira- 
tion and expiration, thereby buffering pressure changes in the mask and fur- 
ther helping to obviate leaks 

The flexible mask constructed entirely of rubber is shown in the illustration 
DESCRIPTION OP THE MASK 

The mask is cylmdiical in shape and cariies in one of the bases a piece of 
rubber tubing of suitable size and length by which it may be connected to the 
respiration apparatus After it has been comfoitably adjusted with the ani- 
mal’s lips pushed fai foiwaid and the open portion of the mask pulled well up 
toward the eyes, it is made air-tight by wrapping a strong rubber band ap- 
proximately one-half inch wide twice around the mask and fastening it with a 
hemostat On the first turn the band is stretched as much as is possible with- 
out causing puckers in the rubbei of the mask On the second turn the band 
IS stretched as tightly as is consistent with the comfort of the animal Care 
should be exercised that the animal’s bps are in front of the hand If the mask 
is correctly adjusted well up toward the eyes, the considerable pressure of the 
band is almost entirely borne by tissues well supported by cheek and jaw bones 
Base of respiration is not interfered with nor is the circulation hampered, and 
the animals submit without muscle tension to consideiable stretching of the 
rubber band As originally conceived, the mask was cone shaped to obviate 

•Prom the University of Nebraska 
Recehed for publication November 2i 1928 
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rebreatting in so far as possible but tbe pressure on the soft tissues toward tbe 
nostril was great enough to cause discomfort This is not tbe case ^\ltb tbe 
cylindrical mask ■ubich ’^iben in place absumes the shape of a broadlj truncated 
cone 

THE UbE OP THE MASK 

With moderate tension of the band an air tight connection can be secured 
on dogs with short soft hair luthout showing leaks For dogs inth wirj hair 
such as Airedales, the band must be considerablj tighter but satisfactorj tests 
may be easilj secuied The omission of sliaMng sa'ves considerable time as well 
as the annoyanee of an occasioml skin wound oi other abrasion which some 
times interferes with a satisfactoij dettrnnnatiou at a time when it is desirable 
to test the animal 

TE‘?TI\0 THE MASK 

The tracings which haie been repioduccd were made from unshaved dogs 
using a Benedict poi table respiration appaiatus A clockwork 1 ymograph was 
used for the giaphic records The slope of the respiiatory tracing therefore 



Fie 1 — Cylindrical rubber mask for nltacllne does to metabolism apparatus Vlso the heavy 
rubber band and hemostat used to produce on air tleht connection 

becomes a measure of tlie luteusitj of tbe metabolism The arroii on the trac 
ing indicates the removal of i 40 gm >i eight fiom tht. spirometer bell Tracing 
I shows a typical satisfaetorj test Tbe fall of the bell for the ‘ weighted ’ and 
‘'unncighted’ portions of the test period ms the same Tracnig II shows the 
effect of a small leak resulting from insufficient tightening of tlie rubber band 
Tbe slope of the line indicating the fall of the spirometer bell is sharper for the 
“weighted” than the ‘ unweighted ’ part of the test period 

DIBECTIO^S pon MAIvlNO TUE JIASK 

To make a mask such ns the one here described a rectangular section is cut 
from sheet rubber One dimension equals 7 mm less than the circumference of 
the dog’s muzzle pist below the ejes This proiidcs for a 7 mm lap making 
the finished mas! smaller in eircumfcrtnce than the part of the dog s face to 
which it IS to be applied This allons enough stretch so that it will fit snugh 
and hold the angle of the bps well forward, but at the same time permits com 
fortable adjustment and cssi breathing The other dimension equals the dis 
tance from the position uliich the top of the mask will occupi uIilu m place 
ou the dog, and the tip of the animal s nose plus 30 mm Tins proiidcs for 
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20 mm between the end of the dog’s nose and the outlet tube in the finished 
mask and a 10 mm allowance to turn up and cement onto the base A circular 
section with a circumference equal to the long dimension of the rectangular 
piece less the lap is also cut foi the base 

The ends of the rectangular piece should be lapped and vulcanized Care 
should be exercised that the cushion rubbei leceives sufficient pressure so that 
there is no iidge at the seam A bettei turn can be made over the base if the 
cushion rubber is cut an inch shorter than the mask rubber at this edge There 
IS no strain on it and the cement wdl hold without reinfoi cement 

The lower edge of the resulting tube is notched for turning onto the base 
The V-shaped pieces removed being 10 mm deep and a trifle wider than those 
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which are left The V’s which make up the saw-toothed edge should not be 
over 7 mm wide if a smooth turn is to be made 

The mask is most easily put together if a bottle oi can of the same diame- 
ter as that of the mask can be found The notched tubulai part is shpped over 
the bottle oi can to within 3 mm of the notched edge and the cement apphed 
Even pressure can now easily be exerted in cementing it onto the circular base 
It may either be vulcamzed or cold cemented This part of the mask is not 
submitted to stretching so that vulcanizing is not necessary and is probably 
undesirable, for this part is awkward to vulcanize and occasionally an over- 
cured spot results 

After the completed cylinder has been tested for air-tightness a small cir- 
cular hole about 5 or 6 mm in diametei is cut in the center of the base, and 
the large tubing by which the mask is attached to the apparatus is introduced 
and cemented into place 



THE DETECTION OP BLOOD BY 5IEANS OP BENZIDINE 
DIHTDROCnLOEIDE* 


By S L LEiBOFf, M A , New Yofk City 

A MONO the various tests for the detection of blood in biologic matenals, 
the guaiac and the benzidine tests are the most widely used The guaiac 
IS less sensitive and less reliable than the benzidine test This is due chieflt to 
the fact that gum guaiac is an impure substance of indefinite composition 
White,’ M lio has studied a large number of cases with gastric ulcer found that 
guaiac often failed to detect blood in feces while benzidine detected blood in all 
these cases However the test with benzidine mnst be carefulls adjusted as 
benzidine, particulailv nhcu applied to feces, maj be too sensitise and gne 
false positiie results Jleat fish, iodides, and iron salts give positise results 
After eating meat a positne test may be obtained with benzidine for three 
days after the meal 

Ljle and Curtmm’ prefer guameonic acid for the detection of blood m 
feces, since it is not as sensitive as benzidine and is more sensitive than guaiao 
Thej describe a method for the preparation of tins reagent 

Euttan and Hardistj ’ found that acetic acid solutions of benzidine rapidly 
deteriorate in sensitivity toward blood thus necessitating the use of freshlv 
prepared solutions Tliej recommend the use of ortho tolidin, which is benzi 
dine oontaiaing tvi o methvl groups 

Ljle, Curtman and Marshall* found a number of factors to influence the 
aocuracj of the benzidine test Tliej found thst nlcoholic solutions were not 
reliable, as positiv e tests were obtamed with controls containing no blood The 
ratio of the reagents used m the test must be properly adjusted This is par 
tieularlj true of the acetic acid and the hvdrogcu peroxide The acetic acid 
serv es mereh to 1 eep the benzidine in solution An excess of acetic acid dimm 
ishes the dehcaev of the test by increasing the speed with which the color 
fades The puipose of the hj drogeii peroxide is to supph orsgen When too 
little hydrogen peioxide is used very little color develops while an excess 
destroys the catalytic powei of the blood aud icacts with the benzidine itself 
The purpose of tins paper is to eliminate the objectionable reagents, to 
prepare a stable benzidine solution and to standardize the technic ns to the 
proper ratios of the i eagents used 

Benzidine combines easily with a great manv substances and produces many 
highly colored compounds It is easily oxidized to form colored substances, 
and upon this fact is based its use for the defeofion of blood , the peroxidases 
in the blood break up the H 0 into water and liberate free oxygen which in 
turn oxidizes the benzidine producing the blue color 

From the Biochemical lAboratorj of Bobanon IlospItnJ New York 
Received for publJcatlon December I X9'*S 
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the higher the concentiation the more eoloi developed This is shown in 
Table n 

The blue coloi fades rapidly depending upon the amount of hydrogen 
pel oxide, the more hydrogen peroxide used the quicker the color fades 
Thus the tubes in Table I, where only a half c c of hydrogen peroxide was 
used began to fade within ten minutes, while those in Table II where 2 c c of 
peroxide iveie used, faded within three minutes When a great excess of 
hjdiogen pei oxide was added no color developed but a white precipitate 
formed When the color fades it is not destioyed hut is transformed into a 
cherry led coloi which is quite stable 

A few othei oxidizing agents were tried in place of the hvdrogen pei oxide, 
such as benzoyl peroxide, barium peroxide, and sodium persulphate, but none 
of them proved as good as the hydrogen peroxide 

By using the proportions of the reagents described in the method, a 
good color IS obtained in dilutions of 1 to 500,000 

Meat extracts, peptone, pepsin, tiypsin, and amjdase gave no coloi with 
the reagents used Iron salts and iodides do interfere with the test With iron 
salts a deep green color is obtained With iodides a black green precipitate is 
obtained, and the solution is colored a deep ellow 


Table I 


TUBE 

BLOOD 
(1 10,000) 

BEXZIDINE 

HO (3 PER cent) 

*COLOE 

1 

5 c c 

01 

c c 

0 5 c c 

2 

2 

(< 

02 

(t 

(t 

3 

3 


03 

tc 

(4 

4 

4 

<< 

04 

it 

4 4 

5 

5 

tt 

05 

( i 

4 4 

4 

6 

(( 

07 

(( 

4 4 

3 

7 

( < 

10 

t( 

4 4 

2 

8 

( t 

20 

( 4 

44 

1 

9 

(< 

50 

4 4 

44 

f 


Tiblb II 


TUBE 

BLOOD 
(1 10,000) 

ZIDINE 

H O (3 PER CENT) 

♦color 

1 

5 c c 

01 

c c 

2 C C 

1 

2 

4 4 

02 

44 

44 

2 

3 

44 

03 

4 4 

4 4 

3 

A 

44 

04 

44 

4 4 

4 

5 

4 4 

05 

4 4 

4 4 

5 

6 

44 

07 

44 

44 

8 

7 

44 

10 

44 

4 4 

10 

8 

44 

20 

4 4 

4 4 

15 

9 

44 

50 

44 

4 4 

30 


*The Intensity of the color is expressed numericallj Number 1 expresses the slightest 
amount of color observed The figures are approximate 


In the determination of blood m feces, the tube must be cooled before the 
reagents are added as otherwise the blue color will go ovei mto the cherry red 
color immediately 

It IS tery important to add the hydrogen peroxide last or no color wiU he 
produced 
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The test was applied to a large number of urines and feces and proved 
very efficacious No positive tests were given when no blood was present, as 
determined by other methods 

SUMMARY 

1 A simple method is described for detecting blood in uime and in feces 
by the use of benzidine dihvdrochloiide 

2 A simple method is described for the preparation of pure benzidine 
dihydrochloride fiom eommcicial crude benzidine base 
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A SBIPLE METHOD FOR STAINING SPIROCHETES* 


By Emil Weiss M D Chicago, III 


^HE review of the literature shows a consideiablc number of methods rec 
J- ommended for the staining of the spirochetes Only few of them are actu 
ally in general use due to the fact that most of these methods do not fulfill the 
fundamental requirements for staining procedures, which are (1) The applied 
Btam must be cflecti%e (2) the stain must keep \sell, (S) the procedure must 
be as simple as possible The present methods which arc used for the demon 
stration of spirochetes can be classified m four groups (1) Stains othermso 
used for the demonstration of blood cells, (2) methods resembling those used 
for the staining of flagella (3) methods with negatne pictures (bad ground 
stained spirochetes unstained) (4) vital staining 

In nsmg blood stains the spirochetes take the eosin The affinity of 
spirochetes for acid dyes is of considerable importance for the interpretation 
of their biologic status Bacteria preferably take basic dy es while the nnimalic 
cells show more affinity for the acid dyes the nuclei of animalic cells tal e 
basic dyes The staining reactions of spirochetes with blood stains indicate a 
closer lelationship to the animal kingdom than to tlie plant kingdom The 
different blood stains demonstrate distinctly the morphology of spirochetes in 
relation to tissue elements particularly blood cells The procedures whicli 
resemble the flagella methods use first a mordant, then a basic dye or a metallic 
salt or a combination of both The use of metallic salts has one great disadvan 
tage that the formation of sediment cannot be avoided and may cause m some 
instances doubt concerning the interpretation The negative metliods arc 
undoubtedly inferior to the above methods and may easily cause oversight of 
the possibly present spirochetes 

The author thought it worth while to compare the difiorent flagella meth 
ods as to their usefulness for the demonstration of spirochetes He found that 
most of the flagella methods are applicable for the demonstration of spiro 

•Department of Bactcrloloo Patholoo and Pre\entJ\e Jlcdlclne L.o>ola UnUcrBltj* 
School of ile liclnc. 
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clietes Tlie chief difficulty lies in the fact that the various moidants used by 
the flagella methods do not keep, and must be renewed at short intervals or 
filtered before use Another difficulty lies in the complicated technic of some 
flagella methods, which require considerable expeiience to obtain satisfactory 
results The author tiied to meet these and some other objections in a recent 
paper on staining of flagella ® Furthei studies also showed that this method is 
equally useful foi the staining of spirochetes 

THE PRINCIPLES OP THE METHOD 

P) epai ing of Films — The fresh material is carefully placed on a shde and 
diluted in a drop of 5 per cent glacial acetic acid The slide is inverted and 
placed over a hollow ground slide in a manner as usually practiced for the 
preparation of a hanging drop A too fast drying of the drop can be avoided 
by the use of vasebne The slides with the drop are placed in the incubator for 
fifteen minutes The vaseline is then removed with xylol and alcohol The 
drop IS carefully spread over the slide and dried in air For routine purposes 
the material is immediately smeared, allowed to dry and then the mordant is 
applied If desired the filming of spiiochetes can be preceded by vital staining 
(Mandelbaum, Meirowsky^) The same drop can be utilized for the subsequent 
application of our method 

The Mordant — A comparative study of various mordants shows that tan- 
nic acid IS the most important constituent The other chemicals are of second- 
ary importance The deterioration of the majority of mordants is caused by 
the fact that tannic acid does not keep well in watery solutions The great 
solubility of tannic acid in alcohol was utilized to develop a stable mordant 
One hundred grams of tannic acid were dissolved in 100 ec of 95 per cent 
alcohol (Sol A) and before use mixed with two parts of undiluted formalin 
containing 7 5 per cent glacial acetic acid (Sol B) This mixture contains 
about 20 per cent tannic acid Both solutions are stable and do not require 
repeated filteimg This mordant resembles somewhat Fontana’s mordant, 
which IS not stable In Fontana’s method the fixative and the mordant are 
used separately In our method the fixative and the mordant aie contained 
m stable solutions and their application occurs simultaneously The essential 
constituents (tannic acid, glacial acetic acid, and formalin) are contained in 
our mordant in a concentration 4 to 5 times higher than in Fontana’s method 

The Use of the Moidant — ^The air-dried smears or films are covered with 
the mordant and steamed slowly for two to five minutes The removal of the 
excess of the mordant is most satisfactorily obtained with runmng warm water 

The Use of Basic and Acid Dyes — ^The bacterial flagella and spirochetes 
show similarity in staining reactions with basic dyes The bacterial bodies 
take the basic dyes more heavily than the bacterial flagella or spirochetes 
This difficulty can be paitially overcome by using saturated solutions of basic 
dyes, by longer staining, or by application of heat while staining (steaming) 
Instead of basic anibn dyes metallic salts can be successfully used The affinity 
of flagella for acid dyes has been demonstrated in a previous paper ® An inten- 
sive staming of the spirochetes can be accomplished by staining first with a 
saturated solution of a basic dye, and then with an acid dye of the same color 
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(crystal or gentian violet and acid violet basic and acid fnoisin, brilliant 
green and acid green, metbjlene blue and acid blue etc ) 

ConirasUvc Staining With Basic and Acid Dyes — This metbod also devises 
a procedure for a eontrastn e staining of fligtila bj tlie use of basic and acid 
dyes Tbis procedure can also be successfullj applied for a contrastive stain 
ing of spirochetes la this mstanee the bactetml bodies end the nuclei of 
tissue cells take the basic djes, the epiroohetes, the bacterial flagella, the 
bodies of degenerated bacteria and the c\ toplasm of tissue cells take the acid 
dyes Such a procedure is v en effective in instances where the smears contain 
besides the spirochetes a v metv of bactern and tissue elements (for instance, 
Vincent’s angina) The following combinations of contrasting basic and acid 
dyes are recommended for use saturated aqueous or alcoholic solutions of 
crystal or gentian violet and acid green, safranme or fuchsin with acid green, 
brilliant green with acid violet or vcid fuchsm 

Staining Procedure ■ — The slides winch were thoiouglily washed with water 
after application of the mordviit, are covered for two to five minutes wuth the 
saturated aqueous or alcoholic solution of the respective basic dje, washed off 
with w arm or cold water and then covered for eight to ten mmutes with the 
saturated solution of the acid dje winch is dissolved in 30 per cent alcohol 
The slides are then washed with water and allowed to drj in the air without 
application of heat 

DISCUSSION 

A method has been desciibed for the staining of spirochetes, which was 
already found useful for the demonstration of flagella The spirochetes ap 
pear as large as with any of the previous methods, which use mordants Sev 
eral dyes can be used with the same results By the use of basic and acid dyes 
a contrastive staining between spirochetes and bacteria can be obtained The 
special advantages of this method arc (1) The simpUcitj of the technic, (2) 
the mordant keeps indefinitely , (3) no sediment is formed , (4) choice between 
several dyes, and (5) contrastive stainmg 

SUMUABV 

A new method for staining ot spaochetes has been devised with the follow 
ing procedure The material supposedly containing spirochetes is placed on a 
slide in a drop of 5 per cent glacial acetic acid The slide is inverted over a 
hollow ground slide and placed in the incubator for fifteen minutes The drop 
IS then spread and allow ed to dry in air The slide is covered with the mor 
dant and steamed for two to fiv c minutes The slide is then w ashed with warm 
water and cov ered with a saturated solution of one of the recommended basic 
dyes for two to five minutes, the slide is then washed with water and dried in 
the air If a contrastive staining is desired, the slide is then covered with a 
10 per cent solution of a contrasting acid dje in 30 per cent alcohol for eight 
to ten mmutes, washed with water and dried 
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AN AUTOJIATIC JIICROTOME KNIFE SHARPENER AND METHODS 
FOR GRINDING AND HONING THE KNIFE SATISFACTORILY'' 


By J ohn I Fanz, M D , PniLADBiiPHiA, Pa 


H aving lun the gamut of razor blade holding devices, having tried all 
types of hones (including the better grade Belgians), I lesurrected the 
glass plate grinding method of Chas S Minot This pioduced results far 
superior to those obtained ivith the stone hone, but the time required to condi- 
tion the knife extended ovei a period of many hours, especially when the knife 
presented the coarser variety of nicks To move the attrition glass plate by 
motor at a suitable speed was the first step in the evolution of the sharpener 
To select proper abrasives and to develop methods for their use was the second 
and most annoying search to make the automatic sharpener a success 

A full description of the instrument would be too lengthy foi the present 
article Figs 1 and 2, however, will give a fair idea of the instrument The 
18-ineh ground glass disc is lotated at a speed of 42 levolntions per minute, 
toward the knife edge in all processes of grinding, honing and pobshing 
Stropping IS accomplished on a paper disc covering the glass plate, the move- 
ment during this operation being away fiom the edge This is accomplished by 
swinging the knife holdei acioss the disc into an opposite radius The oblique 
draw of hand honing is simulated by a leeipiocating device, moving the knife 
inward and outward in the radius of the moving disc 30 times per minute 

materials used in grinding, honing and polishing 

1 Soap Solution — This is used in all steps of sharpening, with the excep- 
tion of stropping A level teaspoonful of pure powdered castile soap is added 
to a pint of boiling water in a one liter Eilenmeyer flask, and the mixture 
shaken thoroughly until the soap is completely dissolved After cooling under 
a faucet, the solution is leady foi use All dust particles in flask or drip can 
must be removed by previous nnsing The soap must be free of dust and 
impurities wliicli might scratch 

2 Emeiy Flow — This abrasive is used for truing the knife edge and 
grinding out nicks Onlj' the best Turkish emery flour, FFF, is suitable It 
was found that levigation, just previous to use, gave best results in that 
larger particles were avoided About Vi teaspoonful of emery is added to a 
20 c c test tube filled three-fourths with water After thorough shaking the 
tube IS brought to rest for a few seconds to allow coarser particles to fall to 
bottom The upper Ys of the suspension is poured quickly on the revolving 
disc for grinding It is better to discaid the sediment 

3 White Rouge — This abrasive is a chemically prepared silicon dioxide 
used by lens makers for polishing optical glass, but becomes a quick abrasive 

‘From the Liboratories of Pathologj and Bacteriologj Medical School Temple Unl- 
\ ersltj Philadelphia Pa 
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for steel A suspension is piepared, 14 to teispoonful to 15 c c of 

water, shaken thoroughlj in a 20 cc test tube The suspension is creamy in 
consistency and color, and is diiectlj poured on tlie re-volving disc without 
leMgation, in the process of coarse honing 

4 DianianUnc Poitde) — Smjss diamantme powder No 1 is used to finish 
honing and to polish the honed surfaces Diamantme is a cnstallized prepa 
ration of boron This poi^der must be used quite sparingly An amount 
heaped over a inch square surface (about 1 to 2 grams Troj ) added 

to 15 c c of Mafei m a 20 ec test tube and shaken thoroughly is sufficient 
for one application in fine honing A smaller amount suffices for the first step 



Fig 1 — Automatic sharpener ICnlfe on attrition disk in position for grinding honing and 

polishing 

m polislung Fmal polisliing is accomplislicd on the clean surfaced attrition 
disc, using nothing but the soap solution (100 to 150 drops per minute) 

5 Rouge — Pineh powdered polishing rouge (red iron oxide) is used for 
stropping It should ne^er be placed on the attrition disc but is dusted in 
small qiiantitt on the paper stropping discs 

INSPECTION OF THE KNIFE TO DETERMINE PROCEDURES TO BE FOLLOMED 

The edge should be examined throughout its entire length inth a microscope 
or with a high poner magnifier The "3 ohjcctiic with lOx ocular is the 
best conihmation (using leflccted light) Groat nicl s are those nliich iniohc 
all or most of taper length These necessitate longer grinding nith emen 
suspension from three fourths to two hours depending on the hardness of 
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the steel Usually the nicks encountered jn a knife which has not heen abused 
are smaller, involving but a portion of the taper surface These usually yield 
in from twenty minutes to one hour Slight nicks and burred edges involve 
but very little of the taper surface, and are visible to the naked eye only on 
careful inspection when good illumination is provided Under the microscope 
these are readily discernible as seirations and bendings of the edge Diaman- 
tine or white rouge honing without grinding will usually remove these sbght 
imperfections, which, however, are so prohibitive to good sectioning Knives, 
which present a belly at middle from repeated stone sbarpemngs, require 



Pig 2 — Automatic sharpener Parts labelled for Identification Note knife on attrition 
disc Is now In position for stropping- Paper disc not shown (Drip deflector DD Is not used 
in process of stropping ) 


DC, drip can 

SC, stopcock 

DCS, drip can support 

D D , drip deflector 

R S reciprocating shaft 

C W , counterweight 

R P rest piece on reciprocating shaft 
RPC, rest piece collar 
H RO , handle rod collars 
J G law clamp of knife holder 
HR, handle rod of knife clamp 
M K , microtome knife 


A D , attrition disc 

SBC, spring brass clip of which three grip 
the disc 

TP, transmission speed reducing pulleys 
E , eccentric 
B R, eccentric rod 
E B , eccentric block 

S S , set screws to fasten eccentric block In 
any position 

E L , eccentric le\ er on reciprocating shaft 
il , motor 


periods of emery grmdmg from two to three hours or more, dependent on 
depth of belly and hardness of the steel In these bellied knives the disc must 
cut down each end of the knife edge before sharpening at center is possible 


EMERY GRINDING TECHNIC 

By means of a carborundum pencil one side of the knife is arbitrarily 
marked “T” for top, and henceforth must be placed always in the holder to 
correspond with its top side (marked “T”) Center the knife in the holder 
Screw down the two binding screws of clamp so that the knife is held firmly 
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Nest, wash disc thoroughlj under faucet with running water to remove all dust 
particles, and place same on the earner bead hay the Inife holder handle m 
the rest on the reciprocating shaft Adjust the holder so that edge of Imife hes 
in the near radius of glass disc With holder in this position, tighten thumb 
aerews on each of the two collars of handle one collar being set below, the other 
above the rest piece (See EEC Fig 2 ) See that both collars are in con 
tact with their respective end of rest piece (E P ) To govern the length of 
tapering surfaces to be giound the rest piece is raised or lowered on the recip 
rocating shaft By tightening the wing screw of rest piece its position is 
maintained To facilitate this adjustment a collar below the rest piece is 
furnished (RPC) and also pronded with a wing screw It is obvious that 
by elevating rest piece and collai one will giind a short taper with a more 
obtuse edge angle Bj lowering rest piece and oolhr the tapenng surfaces 
forming the edge become longer the edge angle becoming more acute For 
best sectioning results the tapenng surfaces should he about 0 5 mm long , in 
fact our best kniv es on measuring with an eyepiece micrometer showed tapers 
of 0 55 to 0 57 mm long 




Fie 4 — Same Knife edee after coarser 
nicks haxe been remoicd bj erlndlne SO mJn 
utes with «meri flour ppy 


Hanng adjusted the Kiute hoidei foi ladnis position and taper length, 
the reciprocating mosemuit most be icgulated so that one end of the knife 
reaches the disc edge in the peripheial excursion tin. other end almost arru 
mg at disc center on the centripetal cscursion or swing This adjustment is 
made by shifting tlie eccentric block and then fastening same hj means of 
two set screws (see SS, Pig 2) Before tuniing on power place at least a 
pint of soap solution in the drip tan and flood the disc The power is turned 
on bj means of a snatch conicnicntlj placed on the power cord The disc 
rotates contra clockwise moaang touatd the knife edge which lies always in 
the near radius for grinding, honing, and poUshmg Fmallj, set the drip 
deflector (see DD, Pigs 1 and 2) in light contact with the disc wet with 
soap solution in snch position as to conserve abrasne and soap solution and 
quickly pour on the eraerj suspension The knife is turned m the rest piece 
mthout stopping the mechanism by depressing and rotating the handle rod 
Two or three minutes is allowed each side before turning the knife oier The 
soap solution drip is regulated h\ stopcock under the dnp can (see S C , Fig 
2) From 100 to 150 drops per minute suflicc to keep disc from drying The 
abrasive suspension is replenished as required It is a good polica to remoae 

•Flffs 3 8 PhotomlcroBTaphs of alS microtome knife ei3c« made with t mm objrcthc and 

8x ocular reproduced Trlthout i^ouchlnB 
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laufe holder containing the knite and to wash and examine the knife every 
fifteen minutes The knife should never be lemoved from jaw clamp until 
sharpening is fully completed in the stage of pobshmg or stropping The 
giinding must continue until the worst nicks have been completely removed 
The fine unifoim serrations visible on microscopic exammation ivill remain 
and further emerj" gnnding will not improve the situation, but in the next 
step of honing the serrations (provided they are uniform) disappear to give 
place to the much desiied straight line edge (see Fig 4) The important 
precautions to be taken in emery grinding are 

1 See that all large nicks are removed 

2 That bellj'^ of the Imife is tiued 



Fig 5 — Same knife showing effect of grind- 
ing with wrhite rouge after the grinding de- 
scribed in Fig 2 Note straight line edge and 
long be\ el i e double the width of that usual- 
h found in a new knife such as shown in 
Fig 8 Surfaces con\erging to edge have not 
jet been polished 



Fig 7 — ICnife edge similar to that shown in 
Fig 1 aftei hand honing and hand stropping 
b\ a trained hand Note wavj edge which 
while lacking coarse serrations is worthless 
for sectioning tissue 



Fig 6 — Same knife showing edge after 
polishing on the glass disc of automatic ma- 
chine with diamantine Note high polish and 
long bevel affording unusual strength to cut- 
ting edge 



Fig 8 — Edge of new knife as ground and 
hand honed bv instrument maker Note nar- 
row blunt double bevel and coarse crevices 
terminating in a serrated edge 


3 That the tapered suifaees converging to terminate in the edge are at 
least 0 5 mm long 

4 That the grinding is uniform over the entire length of the Iniife, i e , 
width of taper is the same thioughout 

HONING 

Aftei the pioeess of gzinding has been accomplished, the knife (still in 
its holdei) IS thoioughh fiushed undei a faucet, to rid it and the jaw clamp 
of all emery paiticles The glass disc must also be removed and thoroughly 
fiushed and wiped with a soft cotton towel The disc is then returned to the 
eariiei head (same side alwaj^s up) Ketum the knife holder to its rest, with- 
out changing position of same Flood disc again with soap solution and turn 
on the power Eeadjust the diip defleetoi and add white rouge suspension 
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from the test tube, prepared aceoidmg to directions found in section on “lla 
tenals ” Fiie to ten mils, are deposited on disc each time, the disc hanng 
been prenously wet with soap solution The knife must bo turned cieiy two 
minutes As honing continues, the white rouge gets daiker due to steel pai 
tides ground fiom die kmfe It is wcU to flush the plate and kiufe inth 
watei eiery ten minutes to nd the disc of steel particles which mar the fin 
ish If this should not suffice a cotton towel wet with ethei will entirely 
remove the stains of steel glaze The soap soiiitiou must be continued to pro 
vent drying of the disc ENaniini the knife edge cicn fifteen minutes with 
either nucroseopc or magnifier 



ScnzMATio Caoss Srenoss or Vrrzn Portjov op Mictotojie Kmpe to snow lenotii or 
Taper, I clinition or KmpE to Block Multiple Beveusg Etc 

yjs* ? — KrJfe nharp Med on nen apparatus Note ncut ness of angle at cutting e<lKc 
Compare nltti Ftg 10 Knife ao atiarpcncd permit^ of Its US'* at a more acute Inclination to 
block surface than knlf In Fig 10 

Fig 10 — ^Ivnife tTcJI sharpened b> Jnslrurocnt maker Note angle at cutting vkIrc {mar 
obtuse), making a nide Inclimtlon of knife to block surface ncccasarj This ■nlilc onglc of 
Inclination tends to make the knife scrape rather than cut- 

PJg 11 — Iviilfe apparently ndl abarpened iulged b> gross \J ible nppcirancc but not 
satisfactory for aectJonlng Vngle of cutting edge the same as In Fig 10 cxctitlng micro- 
scopic rounding of the tno planes forming tlie cutting c^lgv This knife la without nicks nnd 
conaldrred sharp by usual criteria. The rounded edge niakes nreer ary a still tvlJcr fncHmtlon 
of the knife to block surface If the same angle ss In Fig Id is retained the edge of the 
knife retreats from cutting position knhea ao sharpen I rklp sK-tlons Tl>e rounded edge 
Is usually the result of exetssKe stropping or car less hand honing 
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Add -natcr to make 100 ce and treat the precipitate as above, after -which 010 cc 
of the precipitate are dissolved in 20 e c of absolute methyl alcohol 

All of the precipitates obtained in this manner are not equally insoluble in water 
The niethj leiie blue eosin precipitate may be -washed 3 or 4 times -with decomposition and it 
IS preferable to treat it in this manner, but the precipitates obtained witli the other dyes 

dissociate in water if the lavage is prolonged These precipitates should not be washed 

more than once 

The staining is done m dishes from -which all traces of acid ox alkali have been 
removed by rinsing -with distilled water To 10^ ce of distilled water there are added 25 
drops of the toluidin orange or 5 to 7 drops of the other solutions Two or three drops 

of a 1 to 1,000 solution of acetic acid are then added The section is stained for twentj four 

hours After the evcess water has been remoied the section is -washed with alcohol rapidly 
three times and then placed in xylol and mounted m balsam 

Tlie success of the staining depends upon the degree of aeidity of the bath, one drop 
of the diluted acid more or less wall modify the result If the bath is too acid the eosin 
and orange alone -will stain while if it is too alkalme only the blue will stain The number 
of drops of the diluted acetie acid can be obtained for each preparation after a few trials 
The stain should never be filtered as filtration removes its activity, the greater part of the 
dyes being absorbed in the filtering 

This method of staming gives particularly good results for the study of lymphoid 
and splenic tissue fixed m Zenker’s solution, and it is also successful for sections fixed by 
other methods The preparation is never destroyed , if staining does not occur in twenty four 
hours, it suffices to wash it with alcohol and distilled water and then the stain may be used 
again after changing the acidity 

BAOTEEIOPHAGE A Method for the Study of Bacteriophage Multiplication in Broth, 
Burnet, E M Brit J Expor Path 10 No 2, 109, 1929 

A freshly made filtrate from a cultuie lysed overnight is titrated by plating successive 
dilutions (usually tenfold) wath the sensitive strain on agar The plates are incubated at 
57° C until the plaques are clearly visible (five to six hours usually) Prom the plaque 
count the volume of the filtrate containing one phage particle is calculated, and a suitable 
amount added to 10 c c of a growang broth culture (four hours) of the sensitive organism 
to give one particle for each 0 03 c c of the culture After thorough mixing volumes of 
0 02 c c are removed in capillary pipettes previously calibrated The pipettes are sealed at 
the capillary ends and placed m a water bath at 37° C At the same time an effort is made 
to maintain the tube containing the mixture of phage and culture at about 37° during 
manipulations As soon as the required number of pipettes have been filled, 40 or 60 in 
most experiments, 10 lots of 0 02 cc are gently blown out on to an agar surface, spread 
over a reasonable area by tilting the plates, and dried off as quickly as possible in the in 
cubator At suitable intervals batches of ten sealed capillaries are opened and their con 
tents spread similarly 

TUBEECUIiIN reaction Lovett, B E Am J Dis Child 37 No 5, 918, 1929 

Attention is called to the value of the simple percutaneous method described below 
The skin over the sternum is rubbed with ether until hyperemia occurs A piece of 
the concentrated old tubercuhn, the size of a pinhead, is vagorously rubbed in wath the 
finger tips The result is read at the end of forty eight hours Usually the reaction appears 
within twenty four hours, but occasionally it is delayed for three or four days, thus cor 
responding to the torpid reaction described by Pirquct 

Three grades of positive reactions may be described The weakest consists of several 
small scattered papules at the site of inunction, with scarcely any reddening A moderate 
reaction is shown by a larger group of papules, with definite reddemng In the strong 
reaction a marked follicuhtis appears, wath minnte vesicles or even pustules and intense inflam 
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imtion Thero maj be some itching The mUdcr reactions persist for aeveral dais the 
stronger maj be visible for a few neeha Po sible but rare sources of error are diffuse 
reaaemng or punctate reddening of the pores without folliculitis as mav occur in a sensitive 
skin For a positive lest there must be definite papules 

ENBAMEBA OINGllVALIS Cultivation of Kofold, C A and Johnstone H. Q Am J 
Pub Health 19 No 5 54^, 1920 

S-VLT SOLUTION 

Sodium chloride 360 gm 

Cilcium chloride 8 gm 

Potassium chloride IG 8 gm 

Water 2000 e c 

Sterilize in autoclave for thirti minutes nt 15 pounds pressure 

30WOM BICARBONATE SOLUTION 

Sodium bicarbonate 8 gm 

Water 100 c c 

This solution must bo prepared carefully to prevent absorption of carbon dioxido from 
the air and it must not be heated or shaken vigorously The solution is filtered through a 
fine Berkefold candle 


SUGAR SOLUTION 


Dextrose 2o 1 gm 

Water i^OO c c 

The sugar solution is sterilized »» tl>o Arnold for twenty minutes daily on three sue 
cessive da>s 

The salt solution is put up in 110 c c amounts the bicarbonate in 5 c c nmoonts and 
the sugar solution in 10 t c amounts Tlio flasks of salt solution and the tubes of dextrose 
are capped with paper while the tubes of sodium bicarbonate aro corked and covered with 
paraffine 

To make 2 liters of Locke a solution take a flask of salt solution (110 c c )> a tube of 
sodium bicarbonate solution (5 c c ) a tube of dextrose solution (10 cc)i and add to 
1 885 cc of sterile distilled water The above solutions are made eiery three months and 
can bo kept indefinitelj Two bttis of Locke s solution can thus bo prepared an about 
five minutes which is of great advautage when needed in n siiort time or in cases of 
emergency 

Loeko a albumen solution The white of one egg is carefully cracked into a sterile 
liter flask containing glass beads slnkeii vigorousli until frothy then 500 c-c of Locke s 
solution and 20 cc of N/20 HCl art added This quantiti of acid proved to bt about the 
right amount to add to a littr of fluid in order to give a Pk 7 4 to 7 6 The remaining 
500 c c of Locke s solution aro added and the whole mixture shaken thoroughly and filtered 
through a Berkefeld candle This stenL medium la addc«l asi.epticalJ\ in C to 10 cc amounts 
to the egg slants 

It 13 possible to make the Lockt s egg albumen medium without filtering but it has 
bOLU the experience that the filtered medium gives bv far the most satisfactory results 
The unfiltered medium is propjred caactlj as tlw; filtered with the exception that 2 egg 
whites instead of one to n liter of LocKc n solution are used The eggs must be sterilized 
in 90 per cent alcohol before cracking and aseptic prcc lutiona observed to avoid conlammn 
tion An uninocuJatcd control tube should Ic run at the tunc of each transplant 

The medium is wnmied to 3“ C previous to inoculation wiilj either fresh or culture 
material Subgingival exudate or pus is removed bv sterile sharpened applicator sticks or 
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stenle dental scalers, and introduced into the culture tubes The tubes should be placed 
immediatelj in the incubator at 37° C and at no tune should they be subjected to prolonged 
chilling 

Cultural transplants are made by removing a small amount of the material ivhich 
collects in the angle formed by the egg slant and the side of the tube with a sterile Pasteur 
pipette and inoculating this substance into fresh medium warmed to 37° C Transplants 
are made every forty eight hours 


BLOOD The Volume and Hemoglobin Content of the Bed Blood Corpuscles, Wintrobe, 
M M Am J Med Sc 177 No 4, 513, 1929 

The folloTvung formulae for the calculation of the "corpuscular volume” are presented 


Bed cell volume in c e per 1000 c c of blood 


corpuscular volume in cubic microns 
(10 to 12 c c ) 


= "corpuscular hemoglobin” 


Red cell count in milhons (and fractions'! per e mm 
Hemoglobin (gm pei 100 e c ) 

Bed cell count (millions per c mm ) 

The actual proportion of the substance of each red cell taken up by hemoglobin may 
be calculated by dividing the corpuscular hemoglobin by the corpuscular volume, or, directly, 
by dividing the hemoglobin content of a given sample of blood, expressed in grams per 
100 c c , by the total cell volume expressed m c c per 100 c c 
The example illustrates the calculations 

A sample of blood is found to contain 5 85 million red cells per c mm , 15 87 gm of 
hemoglobin per 100 c c (or 158 7 gm per 1000 c c ) and 46 5 c c of packed red cells per 
100 c c of blood (465 c c per 1000 c c ) Then, the average corpuscular volume is 
465 

5 85 ~ ® cubic microns (or 79 5 x lO-rs cc), the average corpuscular hemoglobin is 

158 7 271 „ inn _ ,,1 

5 85 ~ ~ 1 ^ 10-is gm , proportion of hemoglobin in the average cell is- ^g -g ^ 

15 87 

per cent (or___>^ yOO = 341 per cent) 

It IS obvious that the methods used for the preliminary determinations must bo accurate 


GEAM STAIN Modification of, Zelssig, A Stain Technol 4 No 3, 91, 1929 

1 Applj nuclear stam 

2 Wash 

3 Stam in Hucker ’s gentian violet two to three minutes (1 e 1 part saturated alcoholic 
solution crystal violet to 4 parts 1 per cent aqueous solution ammomum oxalate) 

4 Wash in water 

5 Stain in Gram’s lodme five minutes 

6 Wash in water 

7 Decolorize in 95 per cent alcohol to which enough tincture of iodine has been added 
to give a mahogany color 

8 Counterstain 

9 Dehydrate and mount 

PEEOXIDASE EEACTION A Modification of the Peroxidase Eeaction, Etc , Strumia, 
M M Arch Path 5 No 3, 447, 1928 

The followmg modification can be used not only for blood smears but also for frozen 
sections (formalm fixed) 

Two stock solutions are prepared 

Solution A Sodium mtroprusside, 5 per cent aqueous solution 
Solution B Benzidme, 2 5 per cent alcohohc solution 

For use, mix 1 cc of Solution A and 95 c c of 95 per cent alcohol, add 2 cc of 
Solution B and 2 c c of fresh solution of hydrogen peroxide 
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This solution must be nllowed to npcn for nn hour or more to give the best results 
While tins mixture keeps at least as ivell as the original Goodpasture solution, the stocl 
Solutions A and B keep indefiniteh the mixture can easilj be prepared each time it is 
needed bj mixing the stock solutions m proper proportion 

The technic of staining is the same ns in tho original Goodpasture method The dried 
blood smear (which should be fresh) 13 covered with tho solution for one to two minutes 
An e<}ual amount of distilled water s then added and the preparation is stained for from 
three to five minutes until under the low power of the microscope blue granules appear 
in the polyraorphonuclears and largo mononuclears The slide is then washed m running 
water for about fifteen minutes 

TULAEEMIA A Presumptive Test for Hull, T G Am J Pub Health 19 4 423 1920 

CULTUEE MEDIUM FOR B\CTEMDM TIL-VRENSE BLOOD GLUCOSE CVSTINE AGAR 

Presh beef infusion agar containing 1 0 per cent peptone 1 5 per cent agar, and 0 5 

per cent sodium chloride adjusted to a P,| of 7 3 13 kept on hand in stock Wlien needed 

there is added to the stock agar 0 v» per cent of cjstine and 1 0 per cent glucose and this 
is heated in an Arnold steam sterilizer sufficiently long to melt tlie agar and to sterilize 

the cyatme and glucose after which it is cooled to 40 to 45 C when 5 to 8 per cent 

defibrmated rabbit blood is added Overheating and lo^s of the bright red color should be 
avoided The medium is then tubed slanted and incubated to insure sterility 

The addition of the c^stinc does not cliaugc the Ph of the medium but if evstmo 
hydrochloride is substituted for cystine a correction may be necessary on nccoimt of acidity 
Cystine is not very soluble in the beef infusion peptone agar and for that reason it should 
be pulverized before being added even then visible particles settle in tho medium 

Tubes in which the water or conden^satiou has einporated are preferable The organism 
scarcely grows in a liquid medium Freslilv prepared tubes with moist surface and with 
abundant water of condensation should be allowed to stand witli cotton stoppers in a slanted 
position, in the incubator at 37 C for about one week until almost free of water of 
condensation They are then stood upright and plugged with cork stoppers soaked in a 
very hot miicturo of 1 part vaseline and 2 parts paraffin to prevent further evaporation 
then they are stored in the cold room 

Stock cultures are kept lu the cold room and transferred every two months Cultures 
are stoppered with cotton during two or three days of incubation but with paraffin cork 
during two months in the cold room at to 10 C prefenbh o C 

A large loopful of growtli is earned over when making transfers A control tube of 
plain agar should show no growth 

The blood in the medium conduces to luxuriance of growth and to longevity of life 
of the culture 8 per cent is preferable to 5 per cent Human blood niiglit be more ac 
cessible than rabbit blood and might serve equally well 

JtAKINQ THE ANTIGEN FOR AGOLUTINATION TESTS 

Blood 13 omitted from the medium when growing antigens for agglutination or absorp 
tion tests The medium then becomes glucose cystine agar 

Blake bottles containing glucose cystine agar are canployed when a large quantity of 
antigen is desired Before being inoculated Ihe bottles should dry several dais in nn 

inverted position in the incubator and nnv water of condensation should bo pipetted off 

before inoculation Each bottle is inoculated with the entire growtli from a blood gliicos 

cystine agar slant suspended in 1 cc of plnsiologic saline solution Tins suspension is 

quickly spread over the surface of the medium m flic Blake bottle b\ rocking the bottle in 
the hands all excess of fluid being absorbed by the dry medium 

Incubate the bottl 3 in their normal nonimcrtcd positions at 3/ C for three days 
Take off the growth of each bottle in la cc of phvsiologic saline solution containing 0 2 or 
0 3 per cent of formalin (IT S P strengtli 3 per cent) Thrown down the bactcnal mass 
in the centrifuge thereby washing the organisms Pour off tho fluid Take up the bacterial 
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sterile dental scalers, and introduced into the culture tubes The tubes should be placed 
immediately in the incubator at 37° C and at no tune should they be subjected to prolonged 
chilling 

Cultural transplants are made by removing a small amount of tlie matenal which 
collects in the angle formed by the egg slant and the side of the tube with a sterile Pasteur 
pipette and inoculating this substance into fresh medium warmed to 37° 0 Transplants 
are made every forty eight hours 

BLOOD The Volume and Hemoglobin Content of the Bed Blood Corpuscles, Wintrobe, 
M M Am J Med Sc 177 No 4, 513, 1929 

The following formulae for the calculation of the "corpuscular lolume” are presented 

Bed cell volume in c c per 1000 c c of blood , , , 

=; corpuscular volume in cubic microns 

Bed cell count in millions (and fractions') per c mm to 12 c c ) 

Hemoglobin (gm per 100 c c ) 

Bed ceifcount (mirhoM per c mST = “corpuscular bemoglobin’ > 

The actual proportion of the substance of each red cell taken up by hemoglobin maj 
be calculated bj dividing the corpuscular hcmoglobm by the corpuscular volume, or, directly, 
bj dividing the hemoglobin content of a giien sample of blood, eiipressed in grams per 
100 c e , by the total cell volume expressed in c c per 100 c e 
The example illustrates the calculations 

A sample of blood is found to contain 5 83 million red cells per c mm , 15 87 gm of 
hemoglobin per 100 c e (or 158 7 gm per 1000 c c ) and 46 5 c c of packed red cells per 
100 c c of blood (465 e c per 1000 c c ) Then, the average corpuscular volume is 
465 

5 gg = 79 5 cubic microns (or 79 3 x IQ-ie c c ) , the average corpuscular hemoglobin is 

158 7 27 1 1 

5 ” 27 1 X 10-12 grjn ^ proportion of bemoglobm in the average cell 35 yg ^ = 34 1 

15 87 

per cent (or__ >- iqo = 341 per cent) 

It IS obvious tint the methods used for the preliminary determinations must be accurate 

GBAM STAIN Modification of, Zelssig, A Stain Technol 4 No 3, 91, 1929 

1 Apply nuclear stain 

2 Wash 

3 Stain in Hucker’s gentian violet two to three minutes (i o 1 part saturated alcoholic 
solution crystal violet to 4 parts 1 per cent aqueous solution ammonium oxalate) 

4 Wash IB irater 

5 Stain in Gram's iodine five minutes 

6 Wash in water 

7 Decolorize in 95 per cent alcohol to which enough tincture of iodine has been added 
to give a mahoganv color 

S Counterstam 
9 Dehydrate and mount 

PEBOXIDASE BEACTION A Modification of the Peroxidase Eeaction, Etc, Strumia, 
M M. Arch Path 5 No 3, 447, 1928 

, The following modification can be used not only for blood smears but also for frozen 
sections (formalm fixed) 

Two stock solutions are prepared 

Solution A Sodium nitroprusside, 5 per cent aqueous solution 
Solution B Benzidine 2 5 per cent alcoholic solution 

Dor use, mix 1 e c of Solution A and 95 cc of 95 per cent alcohol, add 2 ce of 
Solution B and 2 c c of fresh solution of hvdtogen peroxide 
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Booka for Bevievr ahould bo aent to Dr Warren T Vaughan, Medical Arts Building 
Bichmond Va 


OW Age* 

•^HIS arresting essiy is roiieiied m the editorial pngeg of this issue 


Scrodiagnosis of SyfiKihst 

•^ms second report from the Health Organization of the League of Xntions records 
A and analyzes the results of 944 tests b) rarious methods, the technic of uhich is 
presented in full in an appendix to the report 

The methods used during the conference iverc 

1 Complement fixation tests of wluch there rrcrc several varieties (a) That known 
as Method No 1 of the British Medical Besearch Council (b) The Blasi modification 
(c) The method of Calmette and Massol modified b> Debqiuns (d) The synoptic method 
of Jacobstlial (e) The original "Wassennann (earned oat by German and Serbian workers), 
and (f) The method of McIntosh and Fildes (ns used by Polish workers) 

2 Flocculation Tests The Kahn reaction, Mcinecke s Turbidity Test (M T R ) 
Muller Clotting Test (M B II ) Murata reaction Sachs Gcorgi (Cito and Lentochol re 
action) the Sigma reaction (modified) and the Verncs reaction 

All thb testa mentioned are described in detail in the appendix a section of some 
interest to all who have followed or been engaged in tho evolution of sctologic technic 

It seems somewhat surprising to the reviewer to note the emphasis laid upon certain 
phases of technic m the modification of the Wassermann test, the principles of which have 
been more or less generally recognized for nearly a decade by American serologists 
to note the extent to which the original Wassetmann technic still holds sway in Europe with 
relatively minor modifications — Otto aad Blumeathal for example ose as antigen an extract 
of syphilitic liver — and, in general, the absenco of many of the technical refinements based 
upon the studies of American serologists It would appear in fact, that the studies of 
American serologists in the last decade have been rather generally overlooked or ignored 
by European investigators 

In a comment which appeared in this Journal (January, 1926) upon the first report 
of the League of Nations upon serodiagnosls m syphilis it was said *‘It is difficult to 
avoid the impression that there was an effort to show that each of the 

methods was an excellent method lu the hands of its onpnator or proponent ” The second 
report likewise carries a suggestion of the same impression 

The details of the report are of interest to nil engaged in serologic examinations 
ETahn, for example suggests a sfiil further modification in the method of precipitating 
the globulin from spinal fluids for examination (use of small tubes, 7 6 by 1 cm and CO 
per cent instead of 40 per cent ammonium sulphate solution) and Col Harrison comments 
specifically upon the unsuitability of the Kahn test for use with cloudy spinal fluids while 
Professor Vernes comments upon the fact that the conference depended npon + -, and ± 

Old Aee. The Major Involution The Ph>8lolo’^ A Patholoffj of the Vjrlnff Procosi I3> 
Aldred Scott Wathln PhD M D L.I*D Professor of Patholoffj and Director of the Patho- 
logical Laboratories In the University of Michigan Ann Vrbor 'With 9 Illustrations pages 
*’00 Hoeber New York 1929 

tReport of the Second Laboratory Conference on th»* Serodiagnosls of SjTJhllH League 
of Nations Health Organization Geneva ID 8 Cioth p 188 


Noth In so far as practicable the book review section will present to the reader (a) 
interesting knowledge on the subject under discu sion, culled from the volurao reviewed 
and (b) Sescnption of the contents so that the reader may judge ns to his personal need for 
tho volume 

Wo trust that tho scientific information printed m the e pages will make the rending 
thereof desirable per se and will thereby justify the spaco allotted thereto 

J207 
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results As he said "It \ias through sustained clinical observation that ive were led nearly 
twentj 3 ears ago to the fundamental conclusion that serolog} would be condemned to remain 
a rudimentary science if it could only produce + or - results, while in clinical practice and 
all other laboratory sciences, fluctuations are observed and noted At the conference, how 
ever, in order that our results might be compared with others, we were asked to eapross them 
b 3 the s 3 mbols +, ±, and -, which we thought we had buried forever when we estabbshed 
our first scale in 1910 ” 

Perhaps in the future, once the question of relative specificity is settled to tlie satis 
faction of the Conference, attention to the iitally important matter of quantitation of 
serologic reports will be studied 

It IS to be hoped that from some future conference will come a determination of the 
best ai ailable European method for the conduct of the complement fixation test, for then it 
can be compared with the more outstanding American methods to the great interest of all 
concerned 

The conclusions of the Conference are of decided interest, so much so as to warrant 
extended quotation 

It IS of the opinion that “the best of (the flocculation tests) are equal in value to 
the best of those which depend upon the fixation of complement ’’ 

The Conference "desires, nei ertheless, to emphasize the fact that, no less than the 
complement fixation teats, these flocculation methods are, despite their apparent simplicity, 
extremely sensitive to the shghest differences in experimental conditions and subject to 
so many sources of error, in connection both with the execution of the test and the readuig 
and interpretation of the results, that they must bo placed only in the hands of speciallj 
tramed serologists ’’ 

This conclusion is of especial interest m view of the agitation followang the intro 
duotion of the Kahn test for its exclusive use in the serologic study of 83^)111118 

In this connection, 17 of the 38 woikers at the Conference express the opinion that 
"(a) As theoretical considerations giie reason to expect, some sera react to the Bordet 
Wassermann but not to the flocculation tests and vice versa, and that the Bordet Wasser 
mann and the flocculation tests supplement each other, (b) That strong confirmation of a 
weak or ± flocculation test is afforded bv a positive Bordet Wassermann test and vice versa, 
" these workers "prefer that one of the methods used should be a Bordet Wasser 
mann test ’’ 

The Conference expresses the opinion that "in order to secure the most reliable in 
formation to the clinician, at least two different serodi agnostic methods should bo used, to 
which the paragraph aboie is an addendum 

"It IS a matter for some surprise that the Conference suggests a return to merely plus 
and minus reports which in new of the man 3 studies, it may be doubted will assist to the 
fullest extent clinicians in observing progress under treatment " 

Serologists in general will be most heartilj in accord with the following "The 
Conference desires to record its view that considerable misunderstanding would be avoided 
and reports on tests of sera would be greatly enhanced in value if clinicians would study 
closely the diagnostic and therapeutic implications of such reports ” 


The International Medical Annual* 

T he fact that medicine is an ever changing art has had within recent years a note 
worthy effect upon the character of medical books 

The ponderous, eiicvclopedic "sv stems’’ of yestervears have given way in no small 
measure to smaller and more flexible texts which, in turn, are supplemented by the mon 
ograpluc contributions of specialized authorities 

The newer advances, the trials, f iilures, and successes of new methods and the modern 
adaptation of older ones appear, however, in the relatively ephemeral journals Unless one 

*The International Medical Annual 1929 A Year Book of Treatment and Practitioners 
Index. Edited bv C F Coombs SLD and A R Short M D Cloth 568 pages 71 plates and 
89 text figures William It ood and Co New York 
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has access to, and time to read, all or at least the greater mijorib of these it will not 
be long before, to some extent lie inll fall behind the times 

To meet just such a situation even more acute now than it uas then the International 

Medical Annual was begun fort) seien years ago The present volume, the work of thirtv 
one contributors presents in an eminently readable manner a comprehensive yet succinct 
summary of the advances made during 1928 in tho treatment of disease b) all the many 

means comprised in the generic term the practice of medicine ' 

Tho material thus reviewed digested and summarized is presented in a most prac 
tical manner as a “Dictionary of Practical Medicine * 

Each subject is arranged in alphabetical order and there is moreover, a very complete 
index and cross index so that the particular item desired may be rcadilv found 

Althougli the work of Engbsh authors the catholic character of the book is evidenced 
by the cosmopolitan arra) of the sources from which the reviews have been compiled Jsot 
only the literature of Europe but the literature of tho United States is well represented 
m the survey of the advances of the year 

Interspersed throughout the book are original contributions of practical value The 
illustrations are excellent m every way 

For the practitioner at large this is an cxceedingl) practical and useful volume well 
deserving of a handy niche in the office where it can be convcnientljr and frequently con 
suited 
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EDITORIALS 


Medical Mysteries of the American Wilderness 

W ITHIN the wildernesses of the earth have always lurked many of man’s 
deadliest enemies While Moses and the Isiaelites were eking out a hun- 
gry and disconsolate existence in the wilderness of Sinai we lead^ that “there 
went forth a wmd from the Loid, and brought quails from the sea, and let 
them fall by the camp, as it weie a day’s journey on this side, and as it were 
a day’s journey on the other side, round about the camp, and as it were two 
cubits high upon the face of the earth 

“And the people stood up aU that day, and all that night, and all the 
next day, and they gathered the quails he that gathered least gathered ten 
homers and they spread them all abroad for themselves round about the camp 
“And while the flesh was yet between their teeth, ere it was chewed, the 
wrath of the Lord was kindled agamst the people, and the Lord smote the 
people with a very great plague 
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“And he (hloses) called the name of that place Kjhroth hattaa\ ah be 
cause there they buried the people that lusted 

“And the people journeied from Kibroth hattaaiah unto Hazeroth, and 
abode at Hazeroth ’ 

While in this instance as usual Moses and the Lord operated on a scale 
of bewildering magnificence, let lu the more modest circumstances of lecent 
times many of the features of this early plague have agam manifested them 
selves The primitive forests streams swamps prunes and deserts of the 
early United States constituted an excclliut setting for a number of the pesti 
lences whioh have affected mm oi beast or sometimes both While in the 
beginning profound mysteri sunounded all these plagues wliieb had their 
origin in the wrath of the Lou! or in some similar etiology yet one bv one 
moat of these mysteries have viclded to the eager inquiring spiiit of the mod 
ern epidemiologist and research worker 

Of the early Araeiican epidemics peihaps none vas moio mysterious or 
stealthy in its approach than was tlic maladv 1 nown as milk sickness” or the 
“trembles” Already known to the Indians this disease continued Id c an 
hereditary scourge to blight great sections of the territory lying roughly west 
of the Alle 5 ,honi mountains east of the Mississippi Eiicr northward to the 
Canadian border and southward to Geoigia and Alabama Accounts of the 
disease were left bv Barbee in 1809 and bi Telford and Stewart’ m 1812 
But the first oompiehensnely accurate and complete account of the malady 
was given by Daniel Drake* lu 1S41 Drake made a series of long and danger 
ous journeys throughout a laige section of the affected region While he per 
sonally saw no eases of the disease still he collected all the data that he could 
possibly obtain from the natives and the physicians of the region (several of 
whom had attended many cases) and he made an extensive study of the botany, 
the geology and of the climatic conditions of the country The disease at 
tacked both animals and human beings apparently being transmitted to the 
latter by the drinking of milk from affected cows or fiom the eating of meat 
from animals having the disease Drake listed eight animals as being sub 
yect to the disease, viz the con the horse the sheep, the hog and the dog, 
to which he added as doubtful, the goat, the mule, and the buzzard The 
treatment included blood lettmg, cathartics, opium, counter irritants, cold af 
fusions antacids alcoholic tinctures and other ‘ diffusible stimuli ” drinks 
such as a coffee made of scorched oats, and infusion of wheat or weak chicken 
broth 

Segarding the etiologi of the disease Drake, after making mans obser 
vations and considering many possible origins finally announced his conclu 
Sion that the disease was caused bv the Bhus toxicodendron which was eaten 
by the cattle That was in 1841 It is interesting to note that Beach ’ writ 
ing m 1887 was able to summarize the accumulated knowledge of his day on 
the subject by stating that “first there are the theorists who cling to the 
idea of ingestion, by the hcrbivora, of some injurious form of vegetation, 
second, those who attribute it to a deleterious water siipph third, the marsh 
miasmatic theorists, fourth, those who attribute it to some mincnl poison 
that has an affinity for moisture, and, rising with the dews, settles on and 
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adheres to vegetation, or, rising "with the dews, is taken in by inhalation, 
fifth, those who believe that its cause is bacterial — that spores, bacteria, or 
some microscopic fungi or disease germs are taken into the system with either 
food, the water, oi the inspired air ” 

These suggestions obviously represent the 1887 version of the “wrath of 
the Lord ” And while various writers® of the present day have considered 
the disease to be caused by Eupatoiium uiticae folium (white snake root), 
Jordan and Harris,^ on the other hand, in 1907 found no white snake root in 
certain regions wheie the disease prevailed, and they considered it to be due 
to the Bacillus lactimorbi And Baldwin® writing in 1927 found it necessary 
to state that “the specific etiology is in doubt ’’ It is worth while to reflect 
that during a large part of the last century it was often necessary for the 
settlers in affected regions to give up and desert large tracts of valuable land 
on account of the disease In fact, they were still “journeying fiom Kibroth- 
hattaavah unto Hazeioth ” 

Another disease of somewhat similar character and history is the “loco 
disease,” or “locoism ” A considerable number of plants have been eonsid- 
eied as causes of this disease Kramer® mentions the California loco-weed 
(Astiagalus crotalaiiae), the Texas or woolly loco-weed (A molhssimus) and 
lattle-box (Crotalaria sagittalis) He also states that “Clitoiia glycinoides 
of Brazil, Phaca ochroleucaca of Chile and Oxytropis lambertii of Mexico 
are poisonous to horses and should probably be included with the loco-weeds ” 
Following up the investigations of a number of othei excellent workers^® 
in this field, Couch^^ has recently published an extensive series of very in- 
teresting experiments on locoism in which cats have been used as experi- 
mental animals He has worked with an extract of Oxytropis lambertii and 
has succeeded in isolating from the extract a highly toxic fi action which 
will piocluee typical symptoms of the disease in cats 

Although Couch has not succeeded in isolating the loeo-poison in a pure 
state he has obtained it sufficiently free from foreign substances to furnish 
some definite information concerning its nature It is very soluble in water 
and extiemelj hygroscopic, less soluble in alcohol and methanol, and still 
less soluble in acetone It is quite insoluble in ether, chloroform, and the 
hydrocaibon solvents It is unaffected by boiling with dilute mineral acids 
or alkalies, which indicates that it is not of either ether or glucosidal nature 
It does not reduce alkaline copper solutions and is not basic No precipitant 
has been fomid foi it It does not affect the ray of polarized light and it is 
free from barium compounds 

Thus little by little the “wrath of the Loid” is being confined within 
nariower and narrower limits, and the necessity' of fleeing from “Kibroth- 
liattaavah” to “Hazeroth” grows less and less 
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The Aging Process 

T O JfANl the conception of personal immortnlita is a beautiful idea to be 
devouth prajed for To most of us the possibility of prolongation of 
existence on this earth piefeiably as a happy existence, offers moie promise 
of an immediate fulfillment The fountain of youth, whether it be a new 
supph of drinking water a commercialized spa, a testicnlar transplantation 
a -vaseotomy an endocrine rearrangement a new iirmkle in calisthenics 
Metchnikoff s Bulgaiian bacillus or ant of the thousands yet to be proposed, 
will always seem just around the corner Eten the great Bernard Shaw has 
mg his ideas on a little biologic knowledge, overlooks the tital fact and in Ins 
“Back to Methuselah tickles the palate of those hedonists who would stay 
young long and grow old gracefully Probably he wrote it with his tongue in 
his cheek 

We hear much of the prolongation of the average life expectancy True 
m the forty years from 1880 to 1920, twenty sears were added to the aierage 
duration of human life Tins is a wonderful achievement accomplished prin 
oipally by the saving of infants and children and forfunatcli it has carried 
with it increased comfort health and happiness to those who arc hung 
longer 

But it IS quite a different matter to talk about lengthening the indnidual 
life span beyond its present limitation of ninety to a hundred years In the 
period from 1880 to 1920 the aierage life was longer and there was indeed a 
progressive increase in the number of persons rLaching the ages from eighty 
to ninety But above ninety there has been no increase whatsoever in the pro 
portion of survivors 

In the last fifty years more foil s have grown older hut these older folks 
have been unable to add still more years to the maximum of a hundred and 
more years ago 

Of course vve would hi e to live to a ripe old age and more particulnrlv to 
maintain our health during the living Thanks to the advances of the medical 
and allied sciences tins goal is slowlv being approached But can wc furtlior 
cheat the grim reaper by widening the life span say to 125 or 150 vearst 
For the welfare of the race, would it even be a desirable development! 

Aldred Scott Warllnn thinks not In a charming volume on old age 
Dr Wartliin presents Ins thesis on aging or ns he calls it i/ic major imohilion 
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Living matter is granted tlie lease of life as long as it has a function to 
perform and performs it The function having been accomphshed and com- 
pleted, deteiioration sets in An unused elastic will lose its “hfe ” A spare 
tire will rot more rapidly than one on the w^heel Man ’s function in a biologic 
sense is to reproduce his kind and then to live long enough to protect his off- 
spiing until the latter becomes independent and self-sustaining After that, 
biologically, he has no fuithei function to perform It would he splendid to 
see the great minds live to an old age, helping direct the progress of evolution 
and retaining their brilliancy to the end It is more than pathetic to see the 
once brilhant mind lose its luster, but continue to exist in a desultory fashion 
in a body that has lived too long The vast majority of persons who today 
reach senility are dependent on others, usually their children, for continued 
existence At the present stage of our evolutionary program the prolongation 
of the total life span would mean but the increasing of the number of senile 
dependents 

Will the prolongation of health and efficiency into the higher decades 
that IS admittedly oecuriing today result in an extension of ability, efficiency 
and independence into what are now the senile years, with a consequent set- 
fang back of these latter into still higher decades? Warthin beheves not 
Indeed, in accordance with his theory of degeneration after completion of 
function, men m the future should live not quite so long, instead of longer, 
since nowadays the offspring i eaches independence at a somewhat earher age 

Whatever corroboration the future may or may not bring on this, Dr 
Warthin ’s discussion of those involutionary changes which follow cessation of 
function is most illuminating 

Involution commences piactically sjmchronously with fertilization The 
spermatozoon once having penetrated the ovum, motility is no longer requi- 
site, and the tail of the spermatozoon rapidly involutes Both the ovum and 
the spermatozoon suffer a reduction in chromosomes, which means involution 
Even in embryonic life involution keeps pace with evolution The branchial 
clefts subserve a function in determinmg the conformation and arrangement 
of various organs and structures of the head region, and then disappear The 
notochord which marks the transition from the invertebrate stage of the 
embryo to that of the vertebrate, latei disappears The embryonic tail be- 
comes incorporated within the body of the coccyx Of the several mammary 
glands which commence to develop, only the two breasts persist These are 
only a few of the several embryonic organs which serve some function and 
then disappear It is in the placenta especially that we first see involutionary 
processes which are later comparable to the involution of man himself At 
birth the placenta is a senile stiucture presenting sclerosis and obliteration of 
arteries, fibrosis of stroma, atrophy and degeneration of the chorionic epithe- 
lium, thrombosis, infarction of villi, calcification, etc “All of the evolution- 
ary tissue changes of old age appear in this important vascular organ at the 
completion of the period of inti auterme hfe In the fulfillment of its function 
the placenta passes through veil-defined stages of evolution, maturity, and 
senescence, and when its work is over it is discarded as useless, and disap- 
pears from the scene of the individual’s life 
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“In the newborn child blood vessels wbiob sened a function during 
embrjomc life but wbicb, with the onset of respiration and after the severing 
of the umbilical cord, have no fuitbei' fattction to porfoimy degenerate and 
become obliterated, very much as occurs in the general circulation in old age ' ' 
In the majoritj, or in all of the tascuHr involutions of the divelopmental 
period, the exciting cause of these premature senescent changes appears to be a 
loss of usefulnesSy a reduced function and not overiiorh The characteristics 
of these early vascular changes are identical in land with those of the arterio 
sclerosis of later life The changes aie associated with disuse rather than 
overuse Thej aie not wear and tear changes noi are thev toxic Ihe thymus 
when it has completed its function wliateier it may be, atrophies, with dis 
appearance of p-irenchyma obliteration and sclerosis of blood cessels, fibrosis 
and fatty infiltration 

Involutionaiy changes occur in the oiaiv after each menstruation, mth 
resulting sclerosis and calcification At the menopanse the oiary as a whole 
18 BB distinctly a senile organ as was the placenta it full term ‘ It is much 
reduced in size except for cjst formation irregularlj scarred on its surface 
and fibroid in consistency Microscopicallj it consists chicflj of sclerotic 
blood vessels and the remains of corpora fibiosa with here and there a cjstio 
follicle ” 

These same vascular iinoiutiouan processes are so pionounced m the in 
volnting uterus following prognanej as to be of diagnostic value, where there 
is a question of preexisting pregnancy 

The essential tissue changes of all of these mmor developmental into 
Intions are the same as those that occur m the bodj as a whole with senility 
They consist of parenolnmatous atrophy ind degeneration inth vasoulir 
obliteration and sclerosis 

The minor involutions occur in specialized oigaus and tissues which have 
completed their function and are destroyed for the good of the individual 
The mayor involution or senescence occurs m all of the organs and tissues 
because the individual has fulfilled Ins usefulness and it is time that he mal c 
place for others The minor involutions take place for the good of the ludi 
vidual, the mayor involutions for the good of the species 

A man who lives too long is apt to hinder evolution latlicr than help it 
It IS by continuous creation of new forms of the same life better adapted to 
the ever occurring changes m the enviroument, that evolution in its broad 
sense oeeurs “The universe, by its very nature demands moitility for the 
individual if the bfe of the species is to attain immortality through the ability 
to cope with the changing environment of the successive ages ” 

'We are here on this earth, primarily not to perpetuate our individual 
existences hut to perpetuate the species The energy charge loiown os life is 
greatest in the original fertibved cell and from this instmt there is a gradual 
hut progressive diminution in energy charge up to and through old age The 
life of the species is perpetuated by repeated renewals of the energy charge 
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Tile energy cliarge is expended at a constantly dinunislung rate througli 
the period of giowtli and development until maturity is passed, after which it 
declines still more rapidly until the machine finally comes to a standstill 
This termination of the activities of the protoplasmic energy machine due to 
loss of its mtiinsic eneigy is normal oi biologic death Growth, that is, cellu- 
lar activity, IS greatest dniing the fiist month of mtrauterme life Growth 
duiing the second month is relatively greater than that from the period of 
biith to maturity, in the third month it equals relatively that of the first six 
years of extrauteriue Me , and m the fifth month it is as great as in the first 
year of life Aftei birth the giowth energy is strongest durmg the first year 
Durmg this time height is mei eased about 50 pei cent and weight about 200 
pel cent 

At maturity the balance between cell growth and cell destruction becomes 
equalized so that repaii is possible without loss of tissue elements and the 
curve of nutrition and metabolism lemains relatively level until the onset of 
senihty, when the energy curve again diops off rather rapidly 

Fortunately for our peace of mmd, according to Waithin the psychic 
function continues to evolve as a rule up to about seventy years, before it too 
involutes 

Normal biologic death appears to be lare Disease and other catastrophes 
of our daily life usually teiminate the process soonei Piemature involution- 
ary changes aie not infrequent We might saj that in such persons death is 
stiU biologic but that their noimal life span is for some intrinsic reason shorter 
than the average 

This raises the question whethei the therapeutist maj hope to accompbsh 
anythmg for the individual in the treatment of premature degenerative 
changes such as arterioscleiosis, myocarditis, nephritis, othei than to the 
extent of piotectmg the individual by conserving his energy output Must 
we admit defeat in the face of premature degenerative changes and inform 
the patient that he has fulfilled his function and must be prepared to continue 
on the downv ard physical path ’ 

Or may we still cling to at least a remnant of the wear-and-tear hypothe- 
sis and try to lead the victim out of his predicament bj’^ early recognition, 
removal of infectious foci, prevention of toxemic absorption, avoidance of 
metabobc overload and the like? 

There is no gainsaving that some are predestined from biith and by in- 
heritance to premature senile changes WiU wear and tear intensify this in 
nate predisposition or is it exclusively a matter of functional involution? 
Dr Wai thin’s thesis explains the changes of senescence It enables us to 
understand the pathology of premature senescence But does it explain the 
cause for premature senility’ Is it entirely a matter of heredity or may it be 
influenced by extrmsic and intrinsic constitutional factors which enter into 
the picture after birth’ Warthin does not answer this question although he 
does describe premature old age as an intrinsic pathologic cause of death 
rather than as biologic death It is a question that none can answer at the 
present tune with certainty but yet one of the utmost interest 
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Certainly we would all agree with Dr Warthin in his views on reju^ enn 
tion Gland transplantation and vaseetomT mij temporanh stimulate the 
sexual appetite but it will have no effect on the major involution and, like 
new wine in old bottles it may unfortunately be sufficientlj stimulating to be 
responsible for fatal catastroph'v Like Warthin we would speak not of 
rejuvenescence but of reerotization 
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THE 1929 WARD BURDICK RESEARCH AWARD OF THE 
Al'rERICAN SOCIETY OP CLINICAL PATHOLOGISTS 

TO 

Walter ilALCOLM Simpson, B S , M S , M D , Dayton, Ohio 

T he filst Researcli Committee of the Ameiican Society of Cluneal Patholo- 
gists in 1928 planned a fitting memorial to one of the founders and the 
first Secretary-Tieasurer of the Society by the institution of the Ward Burdick 
Research Award in the form of a gold medal hearing a profile image of the 
late Dr Burdick on one side and the Society seal and name of the recipient 
on the reverse 

At the Eighth Annual Convention held in Portland, Oregon, in July of this 
year, the first medal was awarded upon decision of the Research Committee, 
by the President on the evening of the Annual Banquet to Walter Malcolm 
Simpson for his original studies on the subject of Tulaiemia 

Dr Simpson, a graduate of the University of Michigan, was born Decem- 
ber 25, 1895, in Lynn, Massachusetts At the outbreak of the World War he 
enlisted as a seaman in the United States Navy and was soon advanced to 
the rank of Ensign and attached to the U S S Arkansas of the Atlantic 
Fleet as a watch and gunnery officer In February, 1919, he returned to the 
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Universitj of Michigan to complete his premedieal studies and reoeiYcd the 
degree of Bachelor of Science in 1922, Mister of Science in Pathology in 
1923, and Doctor of Medicine in 1924 

Prom 1920 to 1923 Dr Simpson was a teachmg assistant in anatomy, 
histology and pathologj in the Unnersitv of Michigan, from 1923 to 1924 he 
was instrnctor in pathology and from 1924 to 1926 was senior instructor in 
pathology at the Universitj of Michigan In 1926 to 1927 he was instructor 
in surgical pathology in Johns Hopkins Universiti and smce 1927 has been 
Director of the Diagnostic Laboratories of the Miami Vallej Hospital of 
Dayton, Ohio 

Dr Simpson is a Fellow of the American Society of Clinical Pathologists 
and the American College of Physicians, a member of the Amencan Medical 
Association, Montgomery County Medieal Society Michigan Academy of Sci 



ence, American Association of Pathologists and Bacteriologists Ohio Academj 
of Science and the Central Societj for Clinical Research 

At the 1928 meeting of the American Medical Association in Minneapolis 
Dr Simpson was awarded a gold medal for his “esliibit of the gross and 
microscopic changes in tularemia and for excellence of presentation ” During 
the past two years he has contributed nine published papers dealing with the 
climcopathologic studies of sixty four cases of tularemia in and about Dayton 
Ohio, and has been engaged nith an mvestigation of the incidence of undulant 
fever in the same locality Dr Simpson’s book on Tularemia is just appear 
mg from the press of Paul B Hoeber, Inc, New lork City His findmgs in 
sixty three cases of undulant fever were also just recentlj reported before the 
Amencan kledical Association 

The American Societj of Clinical Pathologists takes great pnde in num 
bering among its Fellows men of the caliber of Dr IValter Malcolm Simpson 
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of, 275* 
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and Wright’s stam for, 246 
BO called chemical test m, for sex dif 
ferentiation, 119 
specific griMty of the, 811 
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tcatinal canal 605 
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0 S c c of blood 180 
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Consultations, daili, 385 (B Ee\ ) 
Contraception, technique of, 1117 (B Eei ) 
Corpuscles, red blood, lolume and hemo 
globin content of, 1204* 
Correspondence, 489 

Corvnebacterium ulceians, its epidemiologic 
importance, 1032 

Counting blood puielets in undiluted 
oiirated plasma, nen method 
for, 950 

Cultivation of endameba giiigivalis, 1203* 
histoljtica, simplified method for, 87* 
Cultural methods in surveys for parasitic 
amebae of man, the value of, 
087* 

Culture media, reagents and, 897 (B Eev ) 
of spirocheta leteroliaemorrhagiae, method 
for, 1115* 

of tubercle bacillus, 1114* 

Cultures, gonococcus, method for preserv 
ing the life of, 92* 

D 

Dare hemoglobinometer, source of incon 
stant error in the, 659 
Decerebrate animals, a head clamp for, 265 
Decerebration, a special knife for, 266 
Dental infection and systemic diseases, 98 
(B Eev ) 

Depressor substance in hepatic extract, the 
nature of the, 1047 

Desiccated beet heart muscle powder, 
stability of, for preparation of 
antigens for complement fi\a 
tion tests in sjphilis, with 
special reference to the Kol 
mer method, 1182 

Diabetes mellitus, latent tolerance in, 597 
parathyroid extract and glucose tol 
erance in, 34 

statistical study of (E), 388 
svnthabn in the treatment of, 699 
Diabetic clinic, use of posters as a method 
of instruction in a, 57 
self care for the, 386 (B Eev ) 
Diabetics, controlled, study of the effect of 
high sugar diets with insulin 
on, 597 

Diagnosis, clinical, 97 (B Eev ) 
phvsical, 590 (B Eev ) 

Diazo test in nephritis, 383* 
observations on the, 229 
Digitalis, assav of, use of dogs in the, a 
comparison with the results ob 
tamed on cats, 155 

bodies, reflex vomiting from the heart 
induced bv, 625 


Disease, lung, nostril reflex in, 1039 
Diseases, acute infectious, 1002 (B Eev ) 
chronic rheumatic, their diagnosis and 
treatment, 481 (B Eev ) 
internal, pathological physiology of, 482 
(B Eev) 

neoplastic, 1006 (B Eev ) 
of the heart, 96 (B Eev ) 
of the hematopoietic sjstem, a simple 
differential diagnostic proced 
ure in, 965 

of the mouth, 30, 591 (B Eev ) 
of the newborn, 95 (B Eev ) 
of the skin, 590 (B Eev ) 
and sjphilis, 93 (B Eev) 
rheumatic, streptococci in the, 1144 
systemic, dental infection and, 98 (B 
Eev ) 

Dogs, metabolism mask for, 1184 

use of, in the assaj of digitalis, com 
parison with the results ob 
tamed m cast, 155 

Douche and shower and special cabinet for 
gastrointestinal tubes, 64 
Dves, elimination of, bj the uterine mu 
cosa, 936 

mixed, use of, in histologic teclimc, 1201* 
E 

Eberthella bentolonsis, bacteremia due to, 
1043 

Elastic fibers, simultaneous demonstration 
of tubercle bacilli and, 380* 
tissue, staining, 776* 

Electrocardiogram, T wav e of the, action of 
cold upon the, 718 
effect of epmephrin upon the, 845 
effect of sudden increase in the intra 
cardiac pressure upon the form 
of the, 643 

Endameba gingivalis, cultivation of, 1203* 
histoljtica, simplified method for the 
cultivation of, 87* 

Endocrine and sympathetic systems, action 
of phosphates upon the, 646 
Endometritis, tuberculous, 413 
Enzymes, pancreatic, estimation of, 86* 
Epmephrin addiction in bronchial asthma, 
931 

effect of subeutaneouslv myected, in nor 
mal human subjects, 942 
effect of, upon the T wave of the electro 
cardiogram, 845 

Epithelioma, lattice fibers and their di 
agnostic value in, 274* 
Erythrocytes, measurement of, microscopic 
projections m the, 664 
sedimentation of, studies of, 1061 
Ether anesthesia and shock, effect of, on 
the calcium of the blood, 195 
cans, a use for, 892 
Etiology of acute leuecmias, 497 
Experimental acute mercurialism, 145 
Extract, hepatic, depressor substance in, 
nature of the, 1047 
pituitarv, standardization of, study of 
the pressor method for the, 
754 

pollen, preparation and purification of, 
588* 
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Hematopoietic system, diseases of the 
simple diffeientiil diagnostic 
procedure in, 965 
llLmoagglutiiiatioii, 225, 346 
111 the blood of bonnes, 223 
in the blood of diickeiis, 346 
methods used m the stud} of hemolysis 
including, 779 (B Eei ) 
Hemoglobin content of the red blood cor 
puscles, the lolunie and, 1204* 
me isuieuient of, clinical applications of 
the piineiplcs of photo electiic 
photometry to the, 5 jS 
Hemoglobinometer, a photo electric, 558 
Dare, source of inconstant error in the, 
639 

Heraohsis including hemoagglutination, 
methods used in the study of, 
779 (B Eev) 

Hemolytic complement of human sera, 
clinical study of the, 131 
Hemophilia, anaphilixis in, 708 
Henoch’s purpuia due to food allergy, 333 
Heparm, practical uses of, 243 
Hepatic extract, depressor substance in, 
nature of the, 1047 

Herediti, studies in, a neglected field foi, 
(E), 483 

High titer diagnostic piecipitm sera, new 1 
method for obtaining, 1115 
Hinton glycerol cholesterol agglutination re 
action, 621 

precipitation test for syphilis, 663 
Histology, handbook of, 187 (B Bei ) 

Hom I came to be, 186 (B Be\ ) 

Human brain, alcoholic content of the, 87* 
seia, agglutinins in, foi seal let ferer 
streptococci, 271* 

hcmohtic complement of, a clinical 
studi of the, 131 

tissues, quantitative dcterniiiiation of 
alcohol in, 87* 

Hvdrogenion concentration, measmement 
of, 897 (B Eev ) 
universal iiidicatoi for, 380’ 

Hydrogen ions the detenninatioii of, 899 
(B Eev) 

Hvgiene and sanitation foi muses, Oj (B 
Eev ) 

Hvpoteiisioii, 280 (B Eev) 

I 

Ictcius index, deteiiuination of the, a new 
set of potassium dichi ornate 
standards for, GSl 

Immunitv, experimental bacteriology and 
infectious diseases with special 
reference to, 1119 (B Eev ) 
Immunization to scarlet fever of Providence 
City Hospital student nurses, 

614 

Infectious diseases, acute, 1002 (B Eev ) 
experimental bacteriologv and, with 
special reference to immunitv , 
1119 (B Eev ) 
mononucleosis, 817 

Inyections of glucose solution, intravenous, 
prevention of reactions follow 
mg, 993* 


Inyections — Cont ’d 

slow intravenous, a simple method for, 
685 

Insulin, increasing weight wath, 330 
Internal diseases, pathological physiology 
of, 482 (B Eev ) 

medicine, lectures on, 283 (B Eev ) 
Intern ihonal Clmics, 281, 591 (B Eevs ) 
Intoxication, acute, quantitative study of, 
893* 

Intracaidiac pressure, effect of a sudden 
increase in the, upon the form 
of the T vv av e of the electro 
cardiogram, 043 

Intracranial operations, loucocytosis follow 
ing, 940 

tumors and some errors in their diagnosis, 
284 (B Eev ) 

Intraporitoneal method of inducing anes 
tliesia with barbital Na in the 
dog, a note on the, 683 
Iodine in foodstuffs and body fluids, esti 
Illation of, 473* > 

lodo derivatives of phthaleins, new, 39 
Isolation of leptospiras from water, method 
for the, 91* 

J 

Jaundice, blood in, sedimentation time of, 
464 

J lundieed and athohe dogs, distribution of 
calcium in, 122 

K 

Kahn, Meinicke, and AVassermann reactions, 
comparison of the results of, 
87 2 

test, 1007 (B^Eev ) 
antigen for the, studies on, 876, 979 
Kidncv, arteries of the, normal and 
pathologic variations of the, 
celluloid corrosion technic for 
study of, 237 

function, phenosulphonephthalein test for, 
influence of posture on, 586* 
Knife foi deceiebiation, a special, 266 
sharpenei, microtome, an automatic, and 
methods for grinding and hon 
mg the knife satisfactorilv , 
1194 

Kiamcr Tisd ill method for the micio 
chemical estimation of ion 
izablc calcium m blood plasma, 
a suggested modification of 
the 747 

L 

Daboratorv animals, lespiiatorv cabinet for, 
1175 

“bunk” clinical (E), 592 
diagnosis and experimental methods in 
tuberculosis, 1002 (B Eev ) 
of smallpox virus ultilizing the rabbit, 
896 

practical clinical, 1118 (B Eev ) 
methods for study of gingmtis, 165 
organic, 1006 (B Eev ) 
technicians, hints to, 978 
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comparison of the results of 
3/2 
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for 7D0 

mask for dogs 1184 
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Milk — Gout 'd 

pasteurized, use of diffeieiiti il stun in 
the direct cnuniention of 
bacteiia in, 586*" 

Mitochondiia and bacteria, staining of, in 
plant tissues, 776^ 
ilononucleosis, infectious, 817 
Jrorpliine and its derii itiies, some color 
reactions of, on beating in con 
centrated sulphuric acid solu 
tion, 13 

iiiedication as a method of delaiiii' 
asphi-ciation, 291 

Morphologic lanation and the rite of 
grouth of bactcrn, 1003 (B 
Rev ) 

Morphologi and motilitj of fusiform bacilli, 
obsen ations on the, 112 
itouth, diseases of, 30, 501 (B Re\ ) 

Muscular tension, a tendon clamp for 
me isiircments of, 171 

Mjeloinatosis, multiple, Bence Jones protein 
in blood serum leading to dc 
tectiou of, 1092 

Ml CIS Warden method for the determination 
of cholesterol, a stiidi of the, 

967 

N 

Xecrologi, repoit of the committee of the 
American Societi of Clinical 
Pathologists on, 573 

Xecropsics, attitude of the progicssiic 
phisieian toward, 299 
Xegii bodies, Wilhite stain for, 379 
Neoarsphenamine, the constitution of, 342 
Xeoplabtic diseases, 1006 (B Rev ) 

Iscphntis, Andreives diazo reaction in, 1000* 
diazo test m, 383* 

observations on the, 229 
retention, a studv of, 1077 
l^euralgia, neuritis and, 387 (B Bt\ ) 
Neuroglia fibers, now method of staining, 

181 

Neurologi, clinical, for practitioners of 
medicine and medical students, 

279 (B Rev) 

tevtbook of, 1117 (B Rev ) 

Newborn, diseases of the, 95 (E Rev ) 

Night blue reaction for the determination 
of albumin increase in spinal 
fluid in meningitis, 382* 

Nissal's granules following alcohol formol 
fixation, stain technic for, 84* 
Nitrogen and mineral analvses, fecal digests 
suitable for, use in, rapid 
method for the preparation of, 
954 

Nongonorrheal infantile vaginitis, clinical 
critcrm for differential diag 
nosis of, 179* 1 

Nostril reflex in lung disease, 1039 1 

Nuclear and differential stain, a combined, j 
998* _ I 

Nurses, hvgicne and sanitation foi, 95 (B i 

Rev) 

O 

Obituaries, 575 
Beacon, Bean Nolon, 577 
Burdick, Ward Thomas, 583 


Obituaiies — Cont d 

Nichols, Henry J , 576 
Rockwood, Paul Reed, 580 
Simon, Charles Edmund, 378 
Todd, James Campbell, 581 
Old age, 1207 (B Rc\ ) 

Organic coloring matters, natural, the 
spectroohemical analjsis of, 
093 (B Rev) 

1 iboi itorv methods, 1050 (B Re\ ) 
Osmotic pressure and hydrogen ion concen 
tration of genti in nolet and 
acnflavine solutions, with 
reference to their stability and 
therapeutic lalue, 322 
Osteomi ebtis, demonsti ition of blood fat in, 
1116* 

Otaiii reaction study of tvphoid feier, 
088* 

0\a, demonstration of, in feces, 1113* 


P 

Panel eatic enzimes, estimation of, 80* 
Parasites, malarial, in venous blood, demon 
stratioii of Leishman D 01101 an 
bodies and, 998* 

Parisific ainebae of man, value of, cultural 
methods in surveys for, 087* 
Parathormone, calcium deposition in tissues 
of dogs and mice by the aid of, 
921 

Parathyroid extract and glucose tolerance 
111 diabetes mclhtus, 34 
P isteurization of milk, can B cob be used 
as an index of the proper, 
86 * 

Pathologic cerebrospinal fluid, effect of 
storage (ice box) on cell count 
in, 1114* 

phisiologi of internal diseases, 482 {B 
Rev ) 

Pathologi, a textbook of, 93 (B Rev ) 
clinical chemical, handbook of, 1004 (B 
Rev ) 

of tbc tlnroid gland, 829 
Pediatrics, modern practice of, 90 (B Re\ ) 
Pernicious anemia, 691 (B Rev ) 
essential nature of (E), 189 
newer studies on (H), 1122 
Peroxidase and Wright's stain, a combined 
for routine blood smears, 246 
reaction, a modification of the, 1204* 
Picl ett Tliomson Research Laboraton, 
annals of the, 93, 94 (B 
Revs ) 

Pipettes, blood counting, apparatus for 
shaking, 169 

Pituitary extract, standardization of, a 
study of the Pressor method 
for the, 754 

substances, failure of, to influence the 
basal metabolism or the 
specific dynamic response to 
food in a normal subyect, 314 
Pharmaceutical bacteriology, 481 (B Rev ) 
Pharmacologic considerations of acute cir 
dilatory collapse (E), 287 
Pharmacologi , a textbook of, 96 (B Rev ) 
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PJiOUolbarbital poisoiinij, toxicologic nmil 
ysis 774 

Phenols and plienohc or opniin alhiloids the 
reactions of the* with ilarquis 
reagent the nitric ncid fomnl 
tlchvdo reagents and Erd 
niann s reagent 3o0 

PhcuolsulpJiouephtJmlein test for knlnej 
function influence of posture 
ou S8G 

Phospliates action of upon the endocrine 
and s^anpathctic s\stems C4(i 
1 hoto electric liomoglobmoniotcr 5o8 
Phtlialeins new lodo deruntives of 39 
1 hysienl diagnosis 590 (B Bev ) 
Phrsiological chcaustrr laboratory manual 
of 899 1003 (B Revs) 
practical 4^8 (B Rev) 

Physiology applied 283 (B Rev ) 
elements of for students of medvane 
and advanced biology 483 (B 
Rev ) 

pathological of internal diseases 482 (B 
Rev ) 

Poasons and powerful drugs detection of 9’ 
(B Rev) 

most common collection of the tone niid 
lethal doses of for laboratorj 
animals 779 (B Rev ) 

PoBcn extracts preparation and purifica 
tion of 588 

Pollens skin testing with rapid and con 
Tonient method for 959 
Positive blood cultures in nonspecific ulcera 
tivG colitis 7.2 

Posters use of as a method of instruction 
in a diabetic cUmc 57 
Postmortem exiinmations bactcriologic 
study of five hundred siit) 
seven 907 

Potassium colonmetnc ractliod for the de> 
termination of vnth OS cc of 
blood 180 

cliclironmte standards a new set of for 
determination of the icterus 
index GSl 

feme' imde method for tlic leterminntion 
of reducing substances present 
m blood 1082 

Plant tissues stauung of mitochondrin and 
bacteria in 77C 

Plasma carbon dioxide capacity of deter 
mination of the simplified 
portable ipparatus for the <> 1 
pTotoins m colorimetric dctcrnnnation of 
474 

I ncumonia lobar 4S3 (B Rci ) 

clinical nnd bactcriologic studv of 2000 
typed cases of 178 

Pneumothorax and surgical treatnicnt of 
pulmonary tuberculosis 590 
(B Rev) 

Precipitation test for siplnhs a simple 
with BmnU tjuantilics of dt 
flbrinatcd finger blood f4 
Hintcn glvcerol cholesterol Gf 
Prctipitin sera diagnostic new method fi r 
old ’ titer IlJo ^ 


1 recipitm ern — Cont d 

preparation of intli heated antigens 
1201 

test in schistosomiasis 999 
I rcgnanc} tubal pvraimdono teat in 1000 
Pressor method for the standardization of 
pituitary extract a stud; of 
the "o-t 

Prcicntiic medicine 1003 (B Roi ) 
Prostate the enlarged 387 (B Rev ) 

1 roteins nppheatjon of the combining power 
of with rose bengal as a 
quantitative test on the spina! 
fluid 18u 

Bence Jones m blood leading to detection 
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